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GENERAL NOTES 


This report provides statistics on research and 
development (R&D) funding for the years 1983-93 
and on R&D personnel for the period from January 
1984 to January 1994. The statistics are produced 
from results of the annuai Survey of Industrial Re- 
search and Development and provide national esti- 
mates of the total expenditures on R&D performed 
within the United States by industrial firms, whether 
U.S. or foreign owned. It is a sample survey that 
intends to include or represent all R&D-performing 
companies, either publicly or privately held. 


Every year a survey questionnaire is sent to all 
companies that spend more than $1 million annually 
on R&D in the United States or that have 1,000 or 
more employees. These attributes are determined 
using information from previous surveys or other 
sources. Remaining firms are subjected to probability 
sampling and may or may not receive a questionnaire 
for a given survey year. 


Industry statistics are developed from data col- 
lected from individual companies or enterprises. 
Since the survey is enterprise based rather than 
establishment based, all data collected for the various 
subparts of each enterprise (plants, divisions, or 
subdivisions) are tabulated in the major standard 
industrial classification (SIC) of the company. The 
resulting industry estimates are reported using the SIC 
of the companies within each industry. National 
totals are estimated by summing the industry esti- 
mates. 


Several changes have been made to the survey 
recently that are of special importance to users of this 
report. Prior to the 1992 survey, statistics were based 
on samples selected at irregular intervals (i.e., 1967, 
1971, 1976, 1981, 1987). In intervening years, a 
subset of the last sample (called a panel) was used. 
The most recent sample prior to the 1992 survey was 
for survey year 1987. Original estimates for 1988 
through 1991 were based on surveys of approximately 


1,700 panel companies that reported R&D activity in 
the 1987 survey. Beginning with the 1992 survey, 
Statistics are based on samples selected annually. 
Also, beginning with the 1992 survey, the sample size 
was increased from approximately 14,000 to nearly 
23,400 firms to account better for births of R&D- 
performing establishments; to more fully and accu- 
rately survey R&D performed by small firms in all 
industries and by nonmanufacturing firms, especially 
in the service sector, and gather more current informa- 
tion about potential R&D performers. 


The Bureau of the Census, U.S. Department of 
Commerce, has conducted the annual Survey of 
Industrial Research and Development for the National 
Science Foundation (NSF) since 1957. Census staff 
conduct the survey under Title 13 of the United States 
Code, which prohibits publication or release of data or 
statistics that may reveal information about individual 
companies. Therefore, in some tables of this report 
the symbol (D) is used as a footnote reference to 
indicate that estimates are being withheld to avoid 
possible disclosure of information about operations of 
individual companies. 


The tables containing statistics developed from 
the survey data are provided in section A. Detailed 
information about the history of the survey, survey 
methodology, comparability of the statistics, and 
survey definitions are provided in the technical notes 
in section B, and survey questionnaires, instructions, 
and other survey documents are reproduced in section 
C. Specific questions regarding the survey may be 
directed to Raymond Wolfe at (703) 306-1772, via e- 
mail at rwolfe@nsf.gov (Internet), or at the following 
mailing address: 


Research and Development Statistics Program 
Division of Science Resources Studies 
National Science Foundation 

4201 Wilson Boulevard, Suite 965 

Arlington, VA 22230 


Note to Users of Historical Statistics 


To obtain accurate historical statistics for 1983-1992, use only the 
detailed statistical tables in this report and not those published earlier. 
Current-year and immediate prior-year (1992 and 1993) statistics in 
trend tables were derived from the most recently completed survey 
cycle. Data for previous years (1983-1991) were reviewed for consis- 
tency with current-year responses and may have been revised. Conse- 
quently, this report contains the latest revised statistics from the Survey 
of Industrial Research and Development for 1983-1993. 


Note particularly that, as a result of a new sample design, statistics for 
1988-1991 have been revised since originally published. These statis- 
tics now better reflect R&D performance among firms in the nonmanu- 
facturing industries and small firms in all industries. See the technical 
notes in section B for more information. 


SECTION A. DETAILED STATISTICAL TABLES 
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TABLE NOTES 


CLASSIFICATION OF REPORTING UNITS 


The basic reporting unit was the company or enter- 
prise, which includes all establishments under com- 
mon ownership or control. All research and develop- 
ment (R&D) expenditures and all scientists and 
engineers of each company were classified into a 
single standard industrial classification (SIC) code and 
size category. 


ComPANY SizeE-CLASsS 


Companies are categorized by their total number of 
domestic employees. The following are the six 
company size-classes used in this report: 


Fewer than 500 employees 
500 to 999 employees 

1,000 to 4,999 employees 
5,000 to 9,999 employees 
10,000 to 24,999 employees 
25,000 or more employees 
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CURRENT AND CONSTANT DOLLARS 


Statistics in all tables are reported in terms of current 
dollars. Constant dollars are also presented in two 
summary trend tables, tables A-1 and A-25. 


GEOGRAPHIC STATISTICS 


The statistics cover only those operations located in 
the 50 states and the District of Columbia. Company- 
sponsored R&D performed outside the United States 
by foreign subsidiaries of U.S. domestic companies is 
included in table A-11 but is excluded from all other 
tables. 


INDUSTRY CLASSIFICATION 


An enterprise or company level SIC code was 
assigned to each company. A single SIC code was 
assigned to multiestablishment companies based on the 
code that represented the most dominant aggregated 
activity for that firm in terms of total payroll. Statis- 
tics for the following industry groupings are published 
in this report (SIC codes are shown in parentheses’ ): 


' When the 1993 sample was drawn, the 1987 revision of the 
SIC system was in effect. 


Food, kindred, and tobacco products (20,21) 
Textiles and apparel (22,23) 

Lumber, wood products, and furniture (24,25) 
Paper and allied products (26) 

Chemicals and allied products (28) 

Industrial chemicals (281—82,286) 

Drugs and medicines (283) 

Other chemicals (284—85,287-89) 
Petroleum refining and extraction (13,29) 
Rubber products (30) 

Stone, clay, and glass products (32) 
Primary metals (33) 

Ferrous metals and products (23 1-32,3398-99) 

Nonferrous metals and products (333-36) 
Fabricated metal! products (34) 

Machinery (35) 
Office, computing, and accounting ma- 
chines (357) 
Other machinery, except electrical 
(351-—56,358-59) 
Electrical equipment (36) 
Radio and TV receiving equipment (365) 
Communication equipment (366) 
Electronic components (367) 
Other electrical equipment (36 1-64,369) 
Transportation equipment (37) 
Motor vehicies and motor vehicles 
equipment (371) 
Other transportation equipment 
(373-75,379) 
Aircraft and missiles (372,376) 
Professional and scientific instruments (38) 
Scientific and mechanical measuring 
instruments (381-82) 
Optical, surgical, photographic, and other 
instruments (384-87) 
Other manufacturing industries—printing 
and publishing (27), leather products 
(31), and miscellaneous manufacturing 
industries (39) 


? Until 1984, the tobacco products industry (SIC 21) was 
included with “other manufacturing industries.” 

> Because of the close similarity of their RAD activities, 
companies primarily engaged in the manufacture of ordnance and 
accessories, including complete guided missiles, are grouped with 
companies primarily engaged in the manufacture of aircraft and 
parts. 


Nonmanufacturing industries—agricultural 
services, forestry, fishing and hunting 
(07-09); mining (10,12—14); construc- 
tion (15-17); transportation, communi- 
cations, electric, gas, and sanitary ser- 
vices (40—42,44—49); wholesale and re- 
tail trade (50-59); finance, insurance, 
and real estate (60-65); holding and 
other investment offices (67); hotels and 
motels (701); business services (73); au- 
tomotive repair, services, and parking 
and miscellaneous repair services (75— 
76); motion pictures and amusement and 
recreation services (78-79); health and 
legal services (80-81); social services — 
(83); museums, art galleries, and botani- 
cal and zoological gardens (84); engi- 
neering, accounting, research, manage- 
ment, and related services (87); and mis- 
cellaneous services (89). 


PERCENTAGES 


Percentages were calculated on the basis of thou- 
sands of dollars and may differ from those calculated 
using the rounded figures shown. 


ROUNDING 


Because of rounding, detail ‘may not add to totals. 


SUPPRESSION OF STATISTICS 


The Bureau of the Census conducts the survey under 
Title 13 of the United States Code, which prohibits 


publication or release of data or statistics that may 
reveal information about individual companies. Also, 
missing data are imputed for some data items. There- 
fore, the data in some of the table cells may have been 
deleted and replaced with one of the following nota- 
tions: 


(D), which indicates that statistics are 
being withheld to avoid possible disclosure of 
information about operations of individual 
companies. This occurs when a small number 
of companies account for a large percentage of 
the R&D funds or scientists and engineers in a 
particular data cell. The tables most often 
affected by this rule are those that contain data 
on Federal support to companies for R&D 
performance. 


(S), which indicates that the imputation 
rate—the percentage of the statistic not reported 
by respondents and consequently estimated— 
exceeds 50 percent for that item. See table B- 
4 in section B for imputation rates for specific 
items. 


Although publication of certain cells may be with- 
held, the estimates in the cells are always included in 
totals. In some instances, cells withheld because of 
high imputation rates [notation (S)] can be derived by 
subtraction from higher level totals. In such cases the 
user should be aware that the derived numbers are 
statistically unreliable. In no instance can cells be 
derived that would disclose operations of individual 
companies [notation (D)]. 


List OF TABLES 


This is a comprehensive list of all tables in this 
publication. The list includes the detailed statistical 
tables in section A and the technical tables in 


section B. 
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Table A-1. Trends in industrial R&D performance, by source of funds: 


1953-93 and estimates for 1994-95 
Page 1 of 1 
Total R&D Federal Company 1/ 
Year Current Constant Current Constant Current Constant 
dollars 1987 dollars 1967 dollars 1987 
dollars dollars dollars 
[Dollars in millions] 

ee ee ) $3,630 $16,500 $1,430 $6,500 $2,200 $10,000 
Ea ; 4,070 18,333 1,750 7,883 2,320 10,450 
ETT 1 4,640 19,414 2,180 9,121 2,460 10,283 
A 6,695 27,987 3,328 14,102 3,277 13,886 
TT TSS ae, 4 7,731 31,684 4,335 17,766 3,396 13,918 
ETRE GAS A ] 8.389 33,691 4,759 19,112 3,630 14,578 
ELAR AE: ] 9.618 37,570 5,635 22,012 3,983 15,559 
LES TE 10,509 40,419 6,081 23,388 4,428 17,031 
I 10,908 41,475 6,240 23,726 4,668 17,749 
eee ; 11,464 42,617 6,434 23,918 5,029 18,695 
AA ERED EIR ; 12,630 46,434 7,270 26,728 5,360 19,706 
ALERTED: ; 13,512 48,780 7,720 27,870 5,792 20,910 
TAPER ; 14,185 49,947 7,740 27,254 6.445 22,694 
; 15,548 52.884 8,332 28,340 7,216 24,544 
EINES ; 16,385 54,076 8 365 27,607 8,020 26 469 
a ; 17,429 54 808 8 560 26,918 8 869 27,890 
18,308 54,814 8,451 25,302 9,857 29,512 
TATE 18,067 51,327 7,779 22,099 10,288 
SE 18,320 49,380 7,666 20,663 10,654 28,717 
1972........... ; 19,552 50,392 8,017 20,662 11,535 29,729 
1973. 21,249 51,450 8,145 19,722 13,104 31,729 
REE: ; 22,887 50,973 8,220 18,307 14,667 32,666 
ee a 24,187 49,161 8 605 17,490 15,582 31,671 
eee 26,997 51,620 9,561 18,281 17,436 33,338 
re ; 29,825 53,354 10,485 18,757 19,340 34,597 
1978.......... a 33,304 55,231 11,189 18,556 22,115 36,675 
ee ; 38,226 58,271 12,518 19,062 25,708 39.189 
1980 44,505 62,071 14,029 19 566 30,476 42,505 
SE ; 51,810 65 665 16,382 20,763 35,428 44 902 
CC ; 58 650 69 988 18,545 22,130 40,105 47,858 
Se ; 65 268 74,849 20,680 23,716 44 588 51,133 
Se ; 74,800 82,198 23,396 25,710 51,404 56 488 
a 84,239 89,236 27,196 28 809 57,043 60,427 
en ; 87,823 90,633 27,891 28,783 59 932 61,849 
een ; 92,155 92,155 30,752 30,752 61,403 61,403 
TT ; 97,015 93,373 30,343 29,204 66,672 64,169 
Ee ; 102,055 94,060 28 554 26,317 73,501 67,743 
ee 109,727 96 846 28,125 24,823 81,602 72,023 
a ] 116,952 99 449 26,372 22,425 90,580 77,024 
Se ] 119,110 98,519 24,722 20 448 94 388 78,071 
a ; 118,334 95,817 22.813 18,472 95,521 77,345 
1994 (NSF estimate).............. 119,700 94.925 22,300 17 684 97,400 77,240 
1995 (NSF estimate).............. 121,400 93,601 22,100 17,039 99 300 76,561 


1/ Company funds include funds for industrial R&D work performed within company facilities from 
all sources except the Federal Government. The funds may be the companies’ own or from outside 
organizations such as research institutions, universities and colleges, nonprofit organizations, 
other companies, and state governments. Company-financed R&D not performed 
within the company ts excluded. 


NOTES: 


SOURCE: 


1987 gross domestic product implicit price deflators were used to convert current dollars 
to constant dollars. 


Further, as a result of a new sample design, statistics for 1988-91 have been revised since originally 
published. These statistics now better refiect R&D performance among firms in the nonmanutacturing 
industnes and smail firms in all industries. See the technical notes for more information. 
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Table A-2. Summary data for R&D-performing companies in selected manufacturing and detailed nonmanufacturing industries: 1992-93 
Page toll 
Research and development tunds Domest R&D screntsts Domestc 
net sates & engineers employment 
industry 1/ SIC code Total Federal Company January 2/ March 
1992 i 1993 1992 | 1983 1992 | 1993 1992 | 1993 1993 1994 1992 I 1993 
[Dollars in mahons} [in thousands} 

Total. : $119,110; $118,334 $24,722 $22,813 $94 388 $95,521; $2,962,991; $3,197,899 764.7 764.3) 16,094 16.370 
Food and kindred products... ; 20 1,346 1,298 0 0 1,347 1,298 259,003 278,566 94 99 1,011 1,051 
$= 21 40 40 0 0 (S) 40 4,938 5,093 (S) 02 15 16 
Textile mill products... oc eeceeeeeeeneeee 22 (D) (D) (D) (D) 192 221 33,134 42.365 22 24 318 32 

ita earatinateeses a 23 (D) (D) (D) (D) 69 67 8,767 10,443 09 1.0 64 111 
Lumber and wood products, 
TTL 24 (D) (D) (D) (D) 45 “a 6,692 10.826 03 12 59 83 
Furniture and fixtures. eee ; 25 (D) (D) (D) (D) 189 204 18,030 20,507 13 3.7 211 228 
Paper and allied products... -eenee 26 1,232 (D) (D) (D) 1,182 1,252 113,037 112,061 10.6 10.9 557 572 
i 27 301 (D) (D) (D) 241 309 26 668 32,172 23 99 278 299 
Chemicals and allied products... 28 15,382 (D) (S) (D) 15,213 16,747 271,488 285,104 865 949 1,118 1,191 
Petroleum refining and extraction... 13,29 2.277 2,117 g 14 2.268 2.103 236,594 235,180 11.0 10.2 407 377 
ee 30 (D) (D) (D) (D) 1,256 1,092 52.892 51,115 13.0 9.0 393 377 
Leather and leather products... ; 31 30 (D) (D) (D) Kt] 23 3,442 2.782 03 03 32 23 
Stone, clay, and glass products...................... ; 32 591 (D) (D) (D) 479 535 28,813 34,611 5.1 52 227 251 
tS 33 522 669 (S) 23 514 646 85,806 87,280 46 5.1 433 447 
Fabricated metal products... 3a 1,017 ‘0) 294 (D) 723 920 66,120 83,504 79 13.1 477 630 
_ ee 35 14,938 8,267 1,035 88 13,963 8,182 190,025 181,499 97.4 691 1 320 1,137 
N Electrical equipment. eee eeseecseesneeeee 36 13,360 12,647 3.844 1,402 9,516 11,285) 235,628) 217,523 89.2 923) 1,362 1,224 
TTT 37 27,494 27,501 10,738 10,438 16,292 17,063 386,729 421,309 1475 125.9 1,953 1,787 
Professional and scientific instruments............ 38 9,542 10,288 2,226 2.767 7,321 7,521 100,832 106,949 (S) (S) 748 764 
Miscellaneous manufacturing industries.......... ; 39 (D) (0D) (D) (D) 328 431 13,233 21,411 32 5.3 110 169 
Communication S@rviCES 0... ccccccceseevees 48 5,309 5,491 {D) (D) (D) (D) 177,763 182,254 32.6 29.5 957 917 
Electric, gas, and sanitary services.................. 49 292 339 10 46 282 292 164,438 190,214 16 16 543 563 
Computer programming, data processing, 
other computer-related engineering. 
architectural, and surveying services.............. 737,871 6,529 10,082 2,796 2,372 3,733 7,719 48,101 50,341 55.7 729 361 433 
Hospitals and medical and dental 
a 806-07 343 132 78 46 265 86 14,709 (S) 25 0.9 190 (S) 
Research, development, 
BING TESTING SOPVICES 0 oocecceeereeeees ; 873 (T) (T) 1,157 (S) (T) (T) 12,683 2.959 51.1 13.6 156 (S) 
Other nonmanulacturing industries.................. 07-10,12-17, 7,244 13,183 292 1,377 6 958 11,808 403,427 521,280 §3.1 72.3 2,774 3,172 
40-42 44-47 
50-59, 60-65. 
67, 701,73 (ex- 
cept 737),75 7° 
78-79,80-81 
(except 806 and 
807),83-84,87 
(except 871 and 
873),89 
1/ Industnes, industry groups, and product fields shown separately are classified using the 1987 Standard industrial Classification (SIC) codes. 
2/ Data recorded in January represent employment figures for the previous year. 
KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
(S) = Data have been withheld due to imputation of more than 50 percent. 
(T) = Data not separately avaiable, but are included in the total. 
SOURCE: National Science Foundator/SRS, Survey of industrial Research and Development: 1993 
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Table A-3. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1982-93 


Page 1 of 2 
industry and size of company SIC code 1983 384 1985 1986 | 1987 1988 1989 1990 1991 1992 1993 
[Dollars in millions] 
— ET $65,268) $74,800) $84,239) $87,823) $92,155) $97,015) $102,055; $109,727; $116,952) $119,110) $118,334 
Distribution by industry 
Food, kindred, and tobacco products 1/...................... 20,21 (D) (D) (D) (D) 1,206 (D) (D) (D) 1,277 1,386 1,338 
ee 22,23 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Lumber, wood products, and furniture......................... 24,25 152 143 147 144 137 (D) 192 216 (D) (D) (D) 
Paper and allied products... .ccccccecesceeeeeseneneeeees | 26 (D) (D) (D) (D) (D) (D) 879 1,059 (D) (D) (D) 
Chemicals and allied products... .eecceeeeeceeeeeee 28 7,185 7,927 8,540 8,843 9,635; 11,067 12,069 13,291 14,648 15,381 (D) 
AT 28 1 -82,286 3,214 3,240 3,498 3,552 3,716 4,172 4,451 5,010 5.390 5,165 (D) 
Drugs and MOdICINES.................ceseceesessesseseeseeseeseeeee 283 (D) (D) (D)| 3,658 (D)} 4,906 (D) (D) (D) 7,944 9,147 
ce 284-85 ,287-89 (D) (D) (D) 1,633 (D) 1,989 (D) (D) (D) 2,272 (D) 
Petroleum refining and extraction... cccceceeee 13,29 (D) (D) (D) (D) 1,897 1,997 2,180 2,306 2,498 2.277 2,117 
er ; 30 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Stone, clay, and glass Products... ceeeeeeeeeees 32 (D) (D) (D) 950 995 (D) (D) (D) (D) (D) (D) 
cc 33 1,085 (D) (D) (D) 730 637 686 739 714 522 669 
Ferrous metals and products... .ecccccceeseeeeeees 331-32,3398-99 (D) (D) (D) (D) (D) 253 (D) (D) (D) (D) 289 
Nonferrous metals and product... 333-36 (D) 336 416 4538 (D) 384 (D) (D) (D) (D) 380 
Fabricated metal product... ..........cccccceecseeseeeeeeeees 34 701 842 895 783 88) 904 939 974 1,017 (D) 
eee ; 35; 9,027) 10,504) 12,216 (D) (D) (D) (D) 14,446 14,775 14,938 8,270 
Office, computing, and accounting machines............ 357 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 4811 
Other machinery, except electrical... cect 351-56,358-59 (D) (D) (D) 2,396; 2,428) 2,682 2,729 (D) (D) (D) 3,459 
Electrical OQuipment 00... cccccccceeceseeesnesenenenereenen 36| 12,681; 13,778) 14,432) 14,980}; 15,848) 14,128 13,318 13,400 13,415 13,360 12,686 
Radio and TV receiving equipment... 365 (D) (D) (D) 133 139 149 96 114 (D) (D) (D) 
COMMUNICATION EQUIPMEME. 00... eecccceceeceeseeeeneenees ; 366; 7,298; 8,685; 9,397 9,669; 10,184) 8,427 7,071 5,928 4,787 (D) (D) 
ELS CtrONIC COMPOMEMS 0... ccecccccccsceeseecseeseeeeeeeeneened 367; 2,169) 2,831 3,385 (D) 4,286; 4,133 4,025 3,914 (D) 3,567 5,316 
Other electrical EQuipMeNt..0..o...occcccccceeeeeeeeees 36 1 -64,369 (D) (D) (D) (D) 1,239 1,419 2,126 3,444 (D) (D) (D) 
TraNSPOrtation SQUIPMENME. 00... cceccccceeeseeseneereenee 37 (D) (D) (D)| 31,275) 34,246) 34,775 33,859 31,361 27,428 27,494 27,501 
Motor vehicles and motor vehicles equipment........... 371 5,318; 6,057 6,964 (D) (D) (D) (D) (D) (D) (D) (D) 
Other transportation equipment... cece 373-75,379 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Aircraft ard Missiles... cccccccccccccsceeseeseeeneneenees 372,376| 15,406) 18,858) 22.231) 21,050) 24,458) 24,168 22,331 20,635 16,629 17,158 15,615 


See explanatory information and SOURCE at end of table. 
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Table A-3. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1963-93 


Page 2 of 2 
industry and size of company SIC code 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 
[Dollars in milhons] 
Distribution by industry 
Professional and scientific instruments....................... 38| $4.266| $4,602) $5,013) $5.103' $5,222) $5,530 $5,992 $7.055 $8,705 $9,542; $10,288 
Scientific and mechanical measuring instruments... 381-82 (D) (D) (D) (D) (D) 1,959 2.366 3,346 (D) 5,156 5,901 
RRSP AE ere : 384-87 (D) (D) (D) (D) (0)} 3,571 3,626 3,709 (0) 4 386 4,387 
Other manufacturing industries 1)... cee 27,31,39 (D) (D) (D) 382 (D) (D) (D) (D) (D) (D) (D) 
Norenanulacturing industries 2)... ccccceeenneeens 07-10,12-17, 3,337 4,905 6,714 7,446 7,844) 10,513 14,031 20.733 28 446 28.933 31,320 
40-42,44-49, 
50-59,60-65,67, 
701,73,75-76, 
78-79,80-81, 
Distnbution by size of company 83-84 87 89 
[Number of employees] 

SS iatidiniiiitteeiiilaiaacall $65,268; $74,800) $64,239) $87,823) $92.155| $97.015| $102,055) $109.727| $116,952) $119,110) $118,334 
CC EE 4,422 4,402 5,866 7,071 7,163 (S) 7,809 (Ss) 13,172 13,557 15,481 
TTT TTT Te i eiataienitaainaenaentiaiall N/A 1,439 1,648 1,902 1,725 1,669 1,825 2.154 8,000 7.958 3,198 
taeda initial iintiaiaeneenitintabiaeal I acnateatiteideatiniaieaieil 4,178 5,520 6.240 7,472 7.262 7622 7,881 8.411 10,453 11,686 13,277 
ane i iiceieneiieiliiaiall 2.798 3,251 4,022; 4,251 4,501 5.245 5,756 6,746 8.049 6.258 9,023 
CC EE 9.499; 11,351) 11,108) 10,493) 12,043) 11,506 10,450 12,486 15,770 15,744 15,105 
Ee en ne 44,371| 48,837| 55.354) 56,991| 59.461) 63,604 68,335 71,030 61,508 61,707 62,250 
1/ Until 1984, tobacco products (SIC 21) was included with “Other manulacturing industries.” 


2/ Nonmanutactuning industnes for 1990 and pnor years included the following SIC s only: 
10-11, 14-17, 40-42, 44-51, 53-54, 66, 60, 62-63, 72-73, 78, 806-07, and 67. 
3/ For 1983, daia were not broken down into this level of detail. Data are included in “Fewer than 500," above. 


KEY: (D) = Data have been withheld to avon disclosing operations of indimidual companies. 
(S) = Data have been withheld because of imputation of more than 50 percent. 
N/A = Not avaiable 
NOTE: As a result of a new sample design, statistics for 1968-91 have been revised since onginally 


published. These statistics now better reflect R&D performance among firms in the nonmanutacturing 
industnes and smail firms in all industnes. See the technical notes for more informaton. 


SOURCE. Natonal Science Foundation/SRS, Survey of industrial Research and Development: 1993 


Table A-4. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1993 


Page 1 of 2 
Size of company 
industry SIC code Total Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 
500 999 4,999 9,999 24,999 more 
employees | employees | employees | employees | employees | employees 
[Dollars in millions] 
a $118,334 $15,481 $3,198 $13,277 $9,023 $15,105 $62,250 
Food, kindred, and tobaccO PFODUCTS.............cecccecseeereeeeeeeeenes 20,21 1,338 G1 49 143 238 113 734 
TOxtilOS ANA APPAPE................ccccccccsescesesesseseeceeeeceeeeseeeseeseeseenees 22,23 (D) (D) (D) 128 8 67 (D) 
Lumber, wood products, and furniture.................cccccccecseeereereed 24,25 (D) (D) 11 79 43 (D) (D) 
Paper and alli@d PrOducts...............:cccccccccccsseeseeeeseesseeeeneeneseenee 26 (D) 125 (D) 76 42 (D) (D) 
Chemicals and alliOd product................cccccccceesesseseeeeeeseeened 28 (D) 1,203 (D) 2,723 (D) (D) (D) 
Industrial CHEMICAIS................ccccccecccsscseescereeeseeeeeseeeeeeerseneereenes 28 1-82,286 (D) 59 (D) (D) (D) (D) (D) 
Drugs ANd MEDICINES. ..............:cccccccseeeseeseeceeeeeeseeneeeeeeseseenens 283 9,147 (D) 108 (D) 660 (D) 2,772 
TTT TTD ; 284-85,287-89 (D) (D) (D) 357 226 (D) (D) 
Petroleum refining and OxtractiON 0.0... ccccccceceesseseeeeeeeeeeees 13,29 2,117 (D) 1 (D) 51 525 1,308 
TTT 30 (D) (D) 156 193 230 (D) (D) 
Stone, clay, aNd glass PrOductS............ccccccceccessessessessesssvecssveeees 32 (D) 61 (D) (D) 52 (D) (D) 
pes PFIMATY MMONANS. 00.0... escseeecsesceeceeeseeteneseeneneeeeseeeeseseneaeeneneneenes ; 33 669 159 (D) (D) (D) 109 (D) 
AM —s- Ferrous metals and products... cccccccececeeeeeeeseceeeeeeneeee 331-32,3398-99 289 73 (D) 58 (D) (D) (D) 
Nonferrous metals and product..................ccccccccceseeseeseesesenes 333-36 380 86 (D) (D) 36 (D) (D) 
Fabricated metal product.................cccccccccccecceececeseeseeeeseseeeeerere 34 (D) 236 (D) (D) (D) (D) (D) 
A 35 8,270 1,367 (D) (D) (D) 1,073 (D) 
Office, computing, and accounting machines.....................66 357 4,811 630 (D) (D) (D) (D) (D) 
Other machinery, except electrical................cccccecseccseesssessssee 351-56,358-59 2,459 737 263 (D) (D) (D) (D) 
Electrical Equipment. ...........c.cccccccccccscessecssscssceveecevesvesseenseensvenees 36 12,686 1,476 (D) 1 983 (D) 1.969 6,191 
Radio and TV receiving CQuipMeNt............. cc ccccceccceseeteeeees 365 (D) (D) (D) (D) 0 0 0 
Communication CQuipMent..............ccccccccccccceseesseeseessesesseeneven 366 (D) 440 ce) (D) 0 (D) (D) 
Electronic COMPOMENES..................ccccccccscescesceceeeeceseeeseeseeeeeseeees 367 5,316 698 (D) 825 (D) (D) (D) 
Other electrical EqQuiPMENt.............:ccccccccccccsccsesesscesessseeeseesseeeed 36 1-64,369 (D) (D) (D) (D) (D) 276 (D) 
Transportation EQuipMENt.............cccccccccccsceescescesecsesseessseessveesees 37 27,501 (D) (D) (D) 407 (D) (D) 
Motor vehicles and motor vehicles equipment....................... 371 (D) 10 (D) (D) (D) (D) (D) 
Other transportation EQuipMONt.................cccccccecceeeeeeeeeeeeeeeey 373-75,379 (D) (D) (D) (D) (D) (D) 0 
Aircraft amd Missiles. .................0.ccccccccccceseeceeeesseeeeeseseeseereeseneed 372,376 15,615 10 (D) 149 (D) (D) 13,634 


See explanatory information and SOURCE at end of table. 
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Table A-4. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1993 
Page 2 of 2 
Size of company 
Industry SIC code Total Fewer than | 500 to 1,000 to 5,000to | 10,000t0 | 25,000 or 
500 999 4,999 9,999 24,999 more 
employees | employees | employees | employees | employees | employees 
[Dollars in millions] 

Professional and scientific instruMENIS...................csseeeseeesnee 38 $10,288 (D) $448 $1,198 (D) $495 $6,402 
Scientific and mechanical measuring instruments.................. 381-82 5,901 (D) (D) (D) (D) (D) (D) 
Optical, surgical, photographic, and other 

A RIS LE A 384-87 4,387 617 (D) (D) (D) (D) (D) 
Other manulacturing industries..................cccceesssesssseeesseeesseeenes 27,31,39 (D) (D) (D) 157 185 (D) (D) 
Nonmanutacturing industries................cccessessseesssseeeesseeeeseee 07-10,12-17, 31,320 9,070 889 3,468 (D) (D) 13,503 

40-42,44-49, 

50-59,60-65,67, 

701,73,75-76, 

78-79,80-81, 

83-84,87,89 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
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SOURCE: National Science Foundation/SRS, Survey of Industrial Research and Development: 1993 


Table A-5. Total (company, Federal, and other) funds for industrial R&D performance, by industry, 


size of company, and size of R&D program: 1993 


Page 1 of 1 
Size of R&D program 
Industry and size of company SIC code Total Less $200,000 | $1 million | $10 million Is100 million 
than to to to or 
$200,000 | $999,999 | $9,999 $99,999 more 
million million 
[Dollars in millions) 
— $118,334 $1,260 $2,567; $11,632; $20,818 $82,057 
Distribution by industry: 
Food, kindred, and tobacco products..................++. 20,21 1,338 (D) 58 203 619 (D) 
Textiles AMG APPA! oo... ccececcesecesseeecceeceeeeeeees ; 22,23 (D) (D) 29 125 124 0 
Lumber, wood products, and furniture...................... 24,25 (D) (D) 32 55 139 0 
Paper and allied productS.............-..-..:sseessesseesseeenee 26 (D) (D) 40 202 334 (D) 
Chemicals and allied products..................ccccseeseees 28 (D) (D) 131 574 3,369 13,968 
Industrial chemicals. ......................ccccsccseeseeeeeeeeenees 281-82,286 (D) (D) 8 183 1,138 5,296 
Drugs ANd MEGICINES.................cecceeeeeeeeeeeneeeeneees 283 9,147 19 10 188 1,543 7,387 
CII EE 284-85,287-89 (D) (D) 113 203 688 1,303 
Petroleum refining and extraction. ..................s 13,29 2,117 3 21 51 479 1,563 
Rubber products...............sscecsessesseessessneeesnecssnecsneenses 30 (D) (D) 85 259 356 (D) 
Stone, clay, and glass products.................ccsessseeee 32 (D) (D) 28 71 398 (D) 
Primary Metall...........0.:c0:ssessessesseecssecsseessneesneeensennees 33 669 (D) 135 153 238 (D) 
Ferrous metals and product.................cccccccceseeeeees 331-32,3398-99 289 13 65 80 131 0 
Nonferrous metals and products................:sss004 333-36 380 (D) 70 73 107 (D) 
Fabricated metal productS...............-..cssssssssseseeneeees 34 (D) 46 172 275 447 (D) 
III occcccccccsessececsseseccscsensonesocenesccensnsosnscscoesosees 35 8,270 116 380 1,271 2,236 4,267 
Office, computing, and accounting machines......... 357 4,811 12 72 452 1,225 3,050 
Other machinery, except electrical..................:00 351-56,358-59 3,459 104 308 819 1,011 1,217 
Electrical @QuIPMEM...............-:-ecsesseesseessseesneeseenees 36 12,686 67 239 1,247 2,831 8,302 
Radio and TV receiving equipnient...................00++ ; 365 (D) 0 22 K (D) 0 
Communication CQuipMent..............cccccceseeeeeeeeees 366 (D) (D) 58 365 836 2,359 
Electronic COMPONEMS..............ccccceeeeeeeeeerserseeereees 367 5,316 14 64 531 1,178 3,529 
Other electrical EQuipMent...................ccseesseesseesneens 361-64,369 (D) (D) 95 315 (D) 2,414 
Transportation EQuIPMEMM................cccccreereeeereeeees 37 27,501 12 48 264 840 26,337 
Motor vehicles and motor vehicles equipment.......; 371 (D) (D) 9 102 428 11,156 
Other transportation EqQuipMent...............cccceeeeeee 373-75,379 (D) (D) 30 35 114 0 
Aircraft and Missiles. ...................cccccccecseceeeeeeeeeeeeees 372,376 15,615 0 9 127 298 15,181 
Professional and scientific instruments.................... ; 38 10,288 75 165 1,097 1,944 7,007 
Scientific and mechanical measuring instruments. . 381-82 5,901 4 117 488 1,072 4,220 
Optical. surgical, photographic, and other 
Pe ccccccccccccessccccsseccccscnnsccseccnsseseveserccnsensent ; 384-87 4,387 71 48 609 872 2,787 
Other manufacturing industrieS................cccsceeeee ; 27,31,39 (D) (D) 70 220 385 0 
Nonmanufacturing induStrieS................ccceeeeeees 07-10,12-17, 31,320 620 924 5,565 6,079 18,132 
40-42,44-49, 
50-59,60-65,67, 
701 ,73,75-76, 
78-79.80-81, 
Distribution by size of company: 83-84 .87 89 
[Number of employees] 

EE $118,334 $1.260 $2.567; $11.632) $20,818) $82,057 
| a ee 15,481 (D) 2,273 7,820 3.296 (D) 
a ene 3,198 13 148 1,122 1,915 0 
0 EE 13,277 (D) (D) 2.128 8,049 (D) 
EE nee 9.023 1 16 321 2.930 5,755 
IR ccccccccccsersenssnsecesccccsssccecessensessnocescenniipenssesensscsssonseoosonsese 15,105 0 9 157 2.867 12,072 
RE I cccsecvcscccscecccocccsccsnscccnsorsccseceneressennssnssiinenesoceessesssesssecscosent 62.250 (D) (D) 84 1,761 60.404 
KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 

SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 
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Table A-6. Number of R&D-performing companies, by industry, 
size of company, and size of R&D program: 1993 


Page 1 of 1 
Size of R&D program 
industry and size of company SIC code Total Less $200,000 | $1 million | $10 million | $100 million 
than to to to or 
$200,000 | $999.999 | $9,999 | $99,999 more 

ne TR Ta 40,953} 29,767 6,486 3,812 749 139 
Food, kindred, and tobacco products....................... 20.21 1,634 1,430 120 58 (D) (D) 
Textiles and apparel... ...eecccecccecseeseeseesvessesseeeens | 22,23 504 383 67 47 7 0 
Lumber, wood products, and furniture...................... 24.25 710 610 75 20 6 0 
Paper and allied products.....................-eceesessesseesees 26 321 155 95 57 (D) (D) 
Chemicals and allied products.................-..0-s0e-s0 28 1,628 1,025 311 156 103 34 

Rratinctirie GRRTIIGGID............2000000.:s00ccccessersssessccssceseses 281-82 ,286 140 41 16 46 25 11 
SND GID GITIIIIID,. .. -.222.0.0-0000ccrerssserccceseccosescessoees 283 258 124 17 47 52 19 
NE 284-85.287-89 1,231 861 277 63 26 4 
Petroleum refining and Extraction... 13.29 118 50 37 12 13 6 
TEE LTS 30 732 464 146 106 (D) (D) 
Stone, clay, and glass products... 32 559 459 61 28 (D) (D) 
ciate iinieirtetenesatitiaaiameasieeadl 33 655 335 260 48 (D) (D) 
Ferrous metals and products.................ccccccceseeees 331-32,3398-99 422 258 133 23 7 0 
Nonferrous metals and products..................:00008 ; 333-36 234 77 126 25 (D) (D) 
Fabricated metal products. .................ccccccceeceeeeeeeeees 34 1,422 872 429 105 (D) (D) 
BE crcoccenensnecesnsennccoveuparnecennsesenessnsnansengnenseneered 35 4,223 2,777 920 424 83 19 
Office, computing, and accounting machines......... 357 534 188 145 146 42 13 
Other machinery, except electrical....................... 351-56,358-59 3,689 2,589 775 278 41 6 
Electrical CQuipMment...020..o. o.oo cceeeeeeeeteeeseeneens ; 36 2,171 1,130 504 429 95 13 
Radio and TV receiving equipment.....................4 365 65 13 40 (D) (D) 0 
Communication equipment... 366 483 201 122 (D) (D) 3 
Electronic COMPONMEMMS......... oe .ccccceeeeeeeeeeeeeeeeeenes 367 652 306 123 174 42 7 
Other electrical EqQuipMeNt...................cceeceeseeseeene 361-64 ,369 969 609 218 112 28 3 
Transportation EQuIPMEN....................0ce-cesceeseeeseeen 37 502 265 116 72 31 18 
Motor vehicles and motor vehicles equipment.......; 371 193 130 18 27 14 4 
Other transportation equipment... 373-75,379 215 130 69 12 4 0 
Aircraft and MISSHES 2.2... cece ceeceeeeeeeeeeees 372,376 94 5 29 33 13 14 
Professional and scientific instruments.................... 38 1,594 793 407 315 67 12 
Scientific and mechanical measuring instruments 381-82 551 45 324 141 34 7 
Optical, surgical, photographic, and other 

I ccnnnsceneerenscccqueneemnimesnsseneenamenemeeteet 384-87 1,042 747 83 174 33 5 
Other manufacturing industries... : 27,31,39 1,259 966 214 66 12 0 
Nonmanufacturing industries... cece 07-10,12-17, 22,922 18.053 2.727 1,869 247 27 

40-42,44-49, 

50-59.60-65,67, 

701 ,73,75-76, 

78-79.80-81, 

Distribution by size of company: 83-84 87 89 

[Number of employees] 

EE Se 40.953 29.767 6.486 3.812 749 139 
nT 38.330 29.443 5.934 2.772 (D) (D) 
ET 896 172 280 358 86 0 
EEA ET 1,185 128 228 547 263 18 
EE oe 238 17 27 73 97 24 
ET TT 179 (D) (D) 42 (D) (D) 
TT NT 125 (D) (D) 20 44 58 


KEY: 


(D) = Data have been withheld to avoid disclosing operations of individual companies. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development. 1993 
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Table A-7. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1983-93 


Page 1 of 2 
Industry and size of company SIC code 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 
[Dollars in millions) 
ES a $44,588} $51,404; $57,043) $59,932) $61,403) $66,672) $73,501) $81,602) $90,580) $94,388) $95,521 
Distribution by industry: 
Food, kindred, and tobacco products 1/................... 20,21 824 1,081 1,136 1,280 1,204 1,173 1,244 1,248 1,277 1,386 1,338 
Textiles Ad apparel... ecccccececceeeseeeeeceeeeeeeerees 22,23 150 182 218 246 243 215 (S) 260 236 261 288 
Lumber, wood products, and furniture...................... 24,25 152 143 147 144 137 165 192 216 200 234 248 
Paper and allied product......................:ccccccceeeeeeeeees 26 552 594 576 538 604 752 879 1,059 1,174 1,182 1,252 
Chemicals and allied products......................:ccceeeeee 28 6,792 7,736 8,310 8,664 9,445 10,828 11,943} 13,168; 14,439} 15,091) 16,747 
Industrial chemicals.....................c.ccccccesscceeeeeeeeeeees 28 1-82,286 2,828 3,057 3,281 3,374 3,531 3,939 4,340; 4,902 5,225 4,911 5,274 
Drugs and MediciNneS....................ccecceeeeseeeeeeeeeeeeeee 283 2,896 3,310 3,481 3,657 4,095 4,900 5,512} 5917 6,947 7,934; 9,133 
Other Chemicalls....................ccccccccseesecesseesseeceeeeeceees 284-85,287-89 1,068 1,369 1,548 1,633 1,819 1,989 2,091 2,349 2,267 2,246; 2,340 
Petroleum refining and extraction......................... 13,29 2,074 2,245 2,194 1,971 1,883 1,975 2,162} 2,289 2,487 2,268; 2,103 
Rubber products... cceccccceccseeeceseeeeseeeeeeeeeeees 30 638 671 659 655 596 718 867 1,056 (D) 1,256 1,092 
Stone, clay, and glass products... 32 586 705 825 941 985 697 615 538 455 479 535 
Se eeatiicrciiniinteenrermecenemennennnendl 33 701 683 730 786 711 620 666 717 706 514 646 
Ferrous metals and products......................ccsceeceees 331-32,3398-99 396 35:7 323 336 249 252 244 231 225 221 272 
Nonferrous metals and products....................c000 ; 333-36 305 326 407 450 462 368 422 486 481 293 374 
Fabricated metal Product..................ccccceeeeseeeeeeees 34 634 773 780 800 633 718 726 736 748 723 920 
eee aE 35 7,911 9,312 10,721 10,701 10,577 11,929 13,342} 13,575) 13,720; 13,903) 8,182 
Office, computing, and accounting machines......... 357 5,634 7,011 8,418 8,380 8,193 9,347 10,725; 10,988; 10,419| 10,614 4,778 
Other machinery, except electrical...................... 351-56,358-59 2,277 2,301 2,303 2,321 2,384 2,582 2,618; 2,587 3,301 3,289; 3,404 
Electrical CQuiPMENE..................cccecccececesseeeeeseeeeeeereees 36 8,158 9,037 9,271 9,767 10,449 9,975 9,575) 9,267 8,865 9,516; 11,285 
Radio and TV receiving equipment.....................0.4 365 324 362 350 133 139 149 96 114 (0) 93 84 
Communication equipment...................ccccceeeseeeeeees 366 4,500 5,147 5,174 5,117 5,455 4,798 4,159} 3,584 (S) 3,381 3,129 
Electronic COMPONMEMMS 0.2... cccceeecceeeceereeeeeeeeeee 367 1,810 2,354 2,826 3,357 3,630 3,684 3,655; 3,496} 3,177 3,320; 5,089 
Other electrical equipment... cece cceeeeeees 361-64 ,369 1,524 1,174 921 1,160 1,225 1,345 1,664) 2,073) (D) 2,722; 2,983 
Transportation CQuipMeNt................ccceceeceeeeeeeeeeeees 37 8,991 10,406 12,092 13,567 13,462 13,910 14,596; 14,264) 14,858) 16,292) 17,063 
Motor vehicles and motor vehicles equipment.......; 371 4,754 5,384 6,164 7,171 7,167 7,783 8,756; 8,594 9,063 9,132} 10,652 
Other transportation equipment...................cceee 373-75,379 227 258 279 330 356 361 337 283 262 289 165 
Aircraft and Missiles...................ccccceesceeeeseeeeeeeeees 372,376 4,010 4,764 5,649 6,066 5,939 5,766 5,503 5,387 5,533 6,871 6,246 


See explanatory information and SOURCE at end of table. 
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Table A-7. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1983-33 


Page 2 of 2 
Industry and size of company SIC code 1983 1984 1965 1986 1987 1968 1989 1990 1991 1992 1993 
[Dollars in milhons] 
Distribution by industry: 

Professional and scientific instruments 38 $3,816 $4,211 $4,622 $4,752 $4,950 $5,339 $5.729| $6,318) $6,840 7,321 7,521 
Scientific and mechanical measuring instruments. 381-82 1,605 1,671 1,596 1,521 1,598 1,863 2.205 2,696; 3,017 3,013 3.231 
instruments 384-87 2,211 2,540 3,026 3,231 3,352 3,476 3,524 3,621 3,823 4,308 4,290 
Other manufacturing industries 1/ 27,31,39 525 373 361 380 380 ‘M1 438 541 (D) 599 763 
Nonmanufactuning industries 2/ 07-10, 12-17, 2,064 3,252 4,401 4,740 5,144 7,257 10,302} 16,351; 22,941; 23,363) 25,538 

40-42, 44-49, 

50-59, 60-65, 67, 

701, 73, 75-76, 

78-79, 80-81 , 

83-84, 87, 89 

Distribution by size of company: 
[Number of employees] 

ee $44,588; $51,404 $57,043; $59,932) $61,403 $66,672; $73,501| $81,602) $90,580) $94,388; $95,521 
Fewer than 500.0000... 3,781 3,781 5,127 6,203 6,200 (S) (S) (S)| 11,285] 11,532) 13,861 
a N/A 1,341 1,531 1,765 1,610 1,748 1,934 2,144 7,819 7,807 3,005 
TTT xcxnenenemesneeenennenannnennenaeniienees 3,438 4,618 5,249 6,243 6,281 6,820 7,546 8.363 9,403; 10,8665) 12,164 
EE 2,080 2.764 3,350 3,455 3,753 4,075 4,509 4,997' 7.233) 7,495; 8280 
Te ET 7,228 8,546 8,366 8,489 9,681 10,512 11,631; 12,690) 12,397} 12,328) 12,555 
CC EEE 28,061 30,354 33,420 33,777 33,878 36,785 40,703; 45,106) 42,443) 44,361) 45,656 


1/ Until 1984, tobacco products (SIC 21) was included with “other manufacturing industries.“ 
2/ Nonmanutacturing industries for 1990 and prior years included the following SiCs only: 
10-11, 14-17, 40-42, 44-51, 53-54, 66, 60, 62-63, 72-73, 78, 806-07, and 87. 


3/ For 19863, data were not broken down into this level of detail. Data are included in “Fewer than 500," above. 
(0) = Data have been withheld to avoid disclosing operations of individual companies. 


KEY: 


(S) = Data have been withheld because of imputation of more than 50 percent. 
N/A = Not available 


NOTES: 


Company funds include funds for industrial R&D work performed within company facilities from 
all sources except the Federal Government. The funds may be the companies’ own or from outside 


Organizations such as research institutions, universities and colleges, nonprofit organizations, 
within the company is excluded. 
Further, as a result of a new sample design, statistics for 1968-91 have been revised since originally 


published. These statistics now better reflect R&D performance among firms in the nonmanutacturing 
industries and small firms in all industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 
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Table A-8. Company and other (except Federal) funds for industrial R&D performance, 
by industry and size of company: 1993 


Page 1 of 1 
Size of company 
industry SIC code Total |Fewerthan| 500to 1,000to | 5.000to | 10,000to | 25,000 
500 999 4.999 9.999 24,999 or more 
employees | employees employees | employees | employees | ernployees 
[Dollars in millions] 

ES $95,521 $13,861 $3,005; $12,164 $8,280; $12,555) $45,656 
Food, kindred, and tobacco products.....................4 20.21 1,338 61 49 143 238 113 734 
Textiles ANd APPAFEl. co ccccecceceeeseesesvessesseensees | 22.23 288 44 (D) 128 8 67 (D) 
Lumber, wood products, and furniture...................... 24.25 248 50 11 79 43 (D) (D) 
Paper and alli@d PrOGUcts.........eecceeceeseeeneeeeed 26 1,252 125 (D) 76 42 (D) 674 
Chemicals and allied product... .ececcceeeeee 28; 16,747 1,191 (D) 2.717 1,527 5,605 (D) 
TTT 281-82.286 5,274 59 (D) 637 641 1,769 (D) 
Drugs AN0 MEDICINES... cceccceeceeeeeeereeeeeennnnnes 283 9,133 880 108 1,724 660 2,989 2.772 
Ne 284-85 287-89 2,340 252 (D) 357 226 846 (D) 
Petroleum r_ {ning aNd OxtractiON............ccccceceeene 13,29; 2,103 28 1 202 51 §21 1,299 
PRRUDDEr PRODUCTS... cccccceeecsesseeveseesveeseeseesnvnenvee 30} 1,092 190 156 193 230 (D) (0) 
Stone, clay, and glass Products... eceeeeeed 32 535 54 (D) 73 52 259 (D) 
I 33 646 144 (D) 118 101 105 (D) 
Ferrous metals aNd Products... eee eceeeceeeee 331-32,3398-99 272 58 (D) 58 65 47 (D) 
Nonferrous metals and products.....................cc0 ; 333-36 374 86 (D) 61 36 58 (D) 
Fabricated metal Products... cece cccccceeeeeeeeeees 34 920 234 45 217 (D) 309 (D) 
LI 35| 8,182 1,362 553 2,019 2,195 (D) (D) 
Office, computing, and accounting machines......... 357| 4,778 629 290 1,206 1,885 (D) (D) 
Other machinery, except electrical... 351-56,358-59| 3,404 733 263 814 310 (D) (D) 
Electrical OQUuIPMONt a... cccceceeceeseeeeseeeenenees 36; 11,285 1,418 420 1,896 612 1,969 4,970 
Radio and TV receiving equipment........................ ; 365 84 31 (D) 49 0 0 0 
Communication CQuiprment 000... cccccccccceceeeees 366; 3,129 420 99 734 0 (D) (D) 
EMS CtONIC COPMPOMONS ce cceccccceeeeeeeeeeenenne 367 5,069 685 198 799 (D) (D) (0D) 
Other electrical equipment... ec ececseeeneeee 361-64,369| 2,983 289 (D) 313 (D) 276 1,965 
Transportation OQUuIPMEMta oo cecccceceeeeeeene 37| 17,063 58 156 293 336 657 15,563 
Motor vehicles and motor vehicles equipmert.......; 371; 10,652 10 (D) (D) 157 (D) 10,004 
Other transportation GQuipMent..........ccccceee 373-75,379 165 39 (D) (D) 87 (D) 0 
Se 372,376| 6,246 10 115 113 92 356 5.559 
Professional and scientific instruments.................... 38 7,521 1,094 378 1,083 573 319 4,074 
Scientific and mechanical measuring instruments... 381-862; 3,231 495 185 496 (D) (D) 1,650 
ee 384-87 4.290 599 193 587 (D) (D) 2.424 
Other manufacturing industries... ; 27.31.39 763 183 (D) 157 185 174 (D) 
Nonmanufacturing industries 2.0... ee 07-10.12-17,| 25,538 7,624 836 2,769 1,997 1,033 11,277 

40-42 44-49. 

50-59.60-65 67. 

701 ,73,.75-76, 

78-79,80-81, 

83-8.87 89 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 


SOURCE: National Science Foundation/SRS., Survey of industrial Research and Development: 1993 
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Table A-9. Company-financed R&D contracted to outside organizations, 
by industry and size of company: 1991 and 1993 


Page 1 of 1 
industry SIC code 1991 1993 
[Dollars in millions] 
Ee | eee ; $3,319 $4,010 
Distril by ind 

Food, kindred, and tobacco Products..................ccccecencererenneeenee 20,21 44 44 
ini iianreceermrmenemeenmnenmnnnnnati 22,23 (D) 3 
Lumber, wood products, and furniture... ccceceeeeeees . 24.25 (D) 6 
Paper and alld Products... eee. ceeeeeeseseseeeeeeeeeeeennenenenea 26 12 (D) 
Crvmicals and allied Products... cecesce: seseeeseseneeneenennenes 26 1,087 1,416 
TTA 261-82,286 95 (S) 
CN ; 283 771 1,059 
TET TTA AEE { 264-85,287-89 221 202 
Petroleum refining ANd OxAactiON.............cccecccvereeeneeeerensnennens . 13,29 35 74 
TTT A ET 30 18 65 
Stone, clay, and glass Products... ee cccceesesesesenenneeeenenens 32 (D) 4 
_ TTT ; 33 24 19 
Ferrous Metals and Products... ecccccseceeseeeeeeeeeeenenen | 331-32,3396-99 4 14 
Nonferrous Metals Ad Products... cccccccceseeceneneneennnnes 333-36 20 4 
Fabricated metal Products... ccecccccceseeseeseeeeeeenneeeeeneee 34 3 21 
re 35 256 146 
Office, computing, and accounting machines.....................« ; 357 229 71 
Other machinery, except G1OCtriC al. eeeeececeeeeeeeeeneee 351-56,358-59 27 75 
ee % 114 145 
Radio and TV receiving CQUuiIPMeNt............ccccccnceeeneenenenne 365 0 1 
Ee 366 63 20 
ElOCtrONIC COMMPOMOMMS 0... cccccccsseseeseseeeeeveeseneeneeeeeeneenenne 367 38 25 
Other electrical OQuipMeNnt..... ec cccsccsesessesesneeneensnenenes ; 361-64 369 13 99 
TrANSPOFtAHION SQUIPMOME. 00... ecccccceeseseesennesseeneeneneecnnes ; 37 687 616 
Motor vehicles and motor vehicles equipment........................ 371 (D) (D) 
Other transportation OQuipMentt............cccccccceenenennennenennnes ; 373-75,379 (S) 2 
ee 372,376 (D) (OD) 
Professional and scientific instruments... cccecceeeeeeeees 38 (D) 197 
Scientific and mechanical measuring instruments.................. 381-82 4 40 
OL 383-87 (D) 157 
Other manufacturing industries... cccccceseseeeeneesennnennns 27,31,39 2 32 
NOnManulacturing INGUSIHIOS..........cccceeceerseneennennnneenennnn ; 07-10,12-17, 742 1,163 

40-42,44-49 

50-59,60-65.67 

701 ,73,75-76 

Distribution by size of company: 78-79,80-81 

[Number of employees] 83-84 87 89 
0 ee 3,319 $4,010 
CC EEE (S) 674 
ESS 35 86 
OEE 275 433 
EEE 218 364 
EE 881 754 
EE 1,762 1.699 

KEY: (D) = Data have been withheld to avoid disclosing operations of individual compames. 


(S) = Data have been withheld because of imputation of more than 50 percent. 


As a result of a new sample design and corrections to reported data, statistics for 1968-91 have been 


in the nonmanutacturing industnes and small firms in all industries See the technical notes for more 


information. 


SOURCE. National Science Foundation/SRS. Survey of industrial Research and Development: 1993 
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Table A-10. Number of companies contracting R&D performance to outside organizations and total number of R&D-performing companies, 


by industry and size of company: 1993 


Page 1 of 1 
Sie of company 
industry SIC code Fewer than 500 500 to 999 1,000 to 4,999 5,000 to 9.999 10,000 to 24.999 25,000 of more 
employees employees employees employees employees employees 

Total | Outside | Total | Outside | Total | Outside Total | Outside Total | Outside | Total | Outside 
EE ST 38,330; 5012 896 152 1,185 189 238 52 179 35 125 32 
Food, kindred, and tobacco products... 20,21 1,463 60 57 11 71 11 22 (D) 10 (D) 11 (0) 
Textiles and apparel.) 22.23 397 38 32 (OD) 55 . (D) (D) 8 ) (0) ry) 
Lumber, wood products, and furniture... 24.25 622 (D) 41 10 | (D) 3 0 (D) 0 (0) 0 
Paper and allted Products... oeecceesees 26 234 20 Ke 0 31 (D) 7 (D) 2 0 6 (D) 
Chemicals and allied products... eccccceeeene 28; 1,443 339 5 5) 79 15 20 (D) 21 7 9 (D) 
industrial Chemicals scenes 26 ‘ -62,286 77 18 16 0 27 (0D) 8 0 (0) (D) (0) (0) 
ee 283 206 165 11 4 26 5 4 (0) 7 5 4 (D) 
Oe | 284-85,287-869 1,160 156 2 5 26 (D) 8 (D) (0) (0) (D) (0) 
Petroleum refining and extraction... 13,29 84 (D) 4 0 15 (D) 3 0 6 (D) 6 (D) 
SETI 3 612 Ba 58 + 51 5 7 0 (0) (D) (D) (D) 
Stone, clay, and glass Products... eeccceees ; 32 507 15 17 3 23 6 (0) (D) 6 0 (0) (0) 
Re aT 33 561 87 22 (D) 50 10 14 4 (0) (D) (0) (0) 
Ferrous metals and Products... eeceeee 331-32,3398- 359 78 13 (D) 44 (D) 1 4 (0) (0) (D) (D) 
Nonlerrous metals and products... eccccceooen ) 333-36 202 9 9 (0) 16 (0) 3 0 (0) (0) (D) 0 
Fabricated metal Products... ccseeeeeeeeneens 34; 1,260 104 66 9 77 14 (D) 0 14 (D) (0) 0 
a 35 3,92) 410 127 13 135 15 25 (0) 10 0 (D) (D) 
Office. computing, and accounting machines........ 357 472 85 20 0 Kt (0) (0) (D) (0) 0 (0) (D) 
Other machinery, except elecvical... 351-56,358-59| 3,449 325 107 13 105 (D) (D) (D) (0) 0 (0) (D) 
re ; Ko) 1,941 335 90 8 111 13 8 (0) 9 0 10 (0) 
Radio and TV receiving equipment... HS 59 (0) (0) (D) 5 ) ) 0 0 fr) ) 0 
Communication GQuipment... ens 366 442 (0) (D) (D) 23 (Dd) 0 0 (D) 0 (0) 0 
ENSCHOMIC COPTIDOMIONIS ooo ccsccccccceennnnnee 367 572 85 32 (D) 38 (D) (D) (D) (0) 0 (0) 0 
Other electrical equipment... cccsceeessee 361-64,369 Ror 1% 42 5 45 4 (0) ) € ) 6 (0) 
Transportation @qQuipmenta. oe ccceenne 37 360 51 46 25 a 7 18 (0) a 3 13 (OD) 
Motor vehicles and motor vehicies equipment... 371 134 41 10 0 44 (0) 8 {0) (D) (0) 3 (0) 
Other transportation equipment... oon 373-75,379 195 (0) 7 (0) 8 (0) 4 (0) (D) 0 0 0 
Ce ; 372,376 31 (0) 29 (D) 14 (D) 6 0 4 (0) 10 (0) 
Professional and scientific instruments... 38 1,438 787 72 10 A4 9 6 (D) 6 0 8 (0) 
Scentihc and mechamcal measunng instruments 381-82 474 99 nt) 5 26 (D) (OD) (D) (0) 0 5 (0) 
A TTL 383-87 a4 688 32 5 38 (0) (0) (0) (D) 0 3 0 
Other manulacturing industries... ; 27.31.39 1,146 126 44 16 47 7 12 (0) (D) 0 (0) 0 
SE 07-10,12-17,| 22341) 2,507 130 22 284 60 69 24 54 17 “4 11 

40-42,44-49. 

50-59,60-65,67, 

701 ,73,75-76, 

78-79,80-61, 

63-84 87 89 

KEY: (0) = Data have been withheld to avon disclosing operations of individ.ial companies. 


SOURCE: Natonal Science Foundatior/SRS, Survey of industrial Research and (evelopment: 1993 


ve 


Table A-11. Company-financed R&D performed outside the United States by U.S. domestic companies 


and their foreign subsidiaries, by selected industry: 1963-93 


Page 1 of | 
Industry SIC code 1963 1984 1965 1986 1987 1968 1969 1990 1991 1992 1993 
[Dotars in milions) 
Ee | $3,269 $3,633 $3,650 $4,624 $5,226 $6,208 $6,706 $7,952 $9,147; $10,063) $9,781 
Food, kindred, and tobacco products 1/...... 20,21 63 70 75 69 37 27 42 41 66 88 108 
Chemicals and allied products.................... ; 28 729 786 843 1,071 1,243 1,548 1,532 2,007 2,401 2,676; 2,614 
industrial and other chemicals.................. | 261-82,284-89 368 385 444 579 625 855 609 720 1,009 1,045 1,313 
Drugs ANd MEDICINES. ...........:cccercescreeeeeees 263 361 401 399 492 618 693 923 1,287 1,392 1,631 1,501 
Petroleum refining and extraction................ 13,29 103 101 47 40 47 59 47 76 107 119 106 
Stone, clay, and glass products.................. 32 19 60 (D) (D) (D) (D) (D) 59 38 41 38 
Primary MOtAlS..............ccccccccceeceeeeseeereseeers 33 10 9 (D) (D) 18 23 24 26 20 18 12 
Fabricated metal products...............:cccccees 34 23 21 21 26 40 (D) (D) 95 86 109 117 
STITT sscrsnceseemnnanegnessnvenseseeneneenteennerentent 35 577 740 689 951 1,233 1,326 1,432 1,451 1,476 1,439 342 
Electrical equipMent...............:.-ssceeeesseeeeeees 36 482 537 591 (S) 432 591 573 770 651 568 644 
Radio and TV receiving equipment........... 365 (T) (D) (D) (D) 0 (D) (D) (D) 2 (D) (D) 
Communication equipment...............0008 366 (D) (D) (D) 188 290 199 174 151 (D) (D) 
Electronic COMPONEMS. 0.0.0... ccs 367 (T) 92 117 150 204 246 160 185 164 168 322 
Other electrical equipment..............0000 36 1-64,369 38 30 24 25 39 (D) (D) (0) 334 217 114 
Transportation EQUIPMENT.............c cscs | 37 880 907 1,025 (D) (D) 1,750 1,916 2,055 2,402 (D) (D) 
Motor vehicles and other transportation 

SIIIIIIIIE, coxnenansensncnsvecsenccevereesennesienernentl 371,373-75,379 (T) (D) (D) (D) (D) 1,477 1,501 1,901 2, 166 (D) (D) 
Aircraft and missiles. ................cccccceseeeees 372,376 (T) (D) (D) 182 237 273 415 154 236 493 290 
Professional and scientific instruments....... 38 (T) 263 169 212 317 404 474 611 656 685 761 
Other manufacturing industries 1/............... 22-27 ,30-31,39 92 131 125 141 138 178 269 344 467 524 (D) 
Nonmanufacturing industries 2/..................4 07-10, 12-17, 10 8 18 27 64 146 256 415 778 835 1,796 

40-42,44-49, 

50-59,60-65,67, 

701 ,73,75-76, 

78-79,80-81, 

83-84 87,89 


1/ Until 1984, tobacco products, SIC 21, was included with "other manufacturing industries." 
2/ Nonmanufacturing industries for 1990 and prior years included the following SiCs only: 
10-11, 14-17, 40-42, 44-51, 53-54, 66, 60, 62-63, 72-73, 78, 806-07, and 87. 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
(S) = Data have been withheld because of imputation of more than 50 percent. 

(T) = Data not separately available, but are included in total. 

Data are reported in current U.S. dollars. 


Further, as a result of a new sample design, statistics for 1988-91 have been revised since originally 
published. These statistics now better reflect R&D performance among firms in the nonmanufacturing 
industries and small firms in all industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 


NOTES: 


N 
7) 


Table A-12. Federal funds for industrial R&D performance, by industry and size of company: 1983-93 


1of2 
Industry and size of company SIC code 19863 1964 1965 1986 1967 1968 1969 1990 1991 1982 1993 
[Ootlars in milions] 
EE $20,660} $23,306; $27,196) $27,691) $30,752) $30,343) $28,554) $28,125) $26,372/ $24,722) $22,813 
Distribution by industry 
Food, kindred, and tobacco products 1/................... 20,21 (D) (D) (D) (D) 2 (D) (D) (D) 0 0 0 
Le 22,23 (D) (D0) (D) (D) (D) (D) (D) (D) (S) (S) (D) 
Lumber, wood products, and furniture 24,25 0 0 0 0 0 (0) 0 0 (D) (D) (D) 
Paper and allied Products..............cccceescvesssveessssseees 26 (D) (D) (D) (D) (D) (0) ) ) (D) (0) (D) 
Chemicals and allied products... 26 393 191 230 179 190 238 126 123 209 (S) (D) 
Industrial CHEMICAMS...................cccccccceeeeeeeeeseeeseceesneed 28 1-82,286 386 183 217 178 185 232 111 109 165 (S) (D) 
Drug OND MODICINES...0..........:cccccceeeseseeeeseseeeeeeeel 263 (D) (D) (D) 1 (D) 6 (D) (D) (D) 11 1§ 
Other CHEMICANS...............ccccccccceescscccssesesseseeeeeeseees 264-85,287-89 (D) (D) (D) 0 (D) 0 (D) (D) (D) (S) (D) 
Petroleum refining and OxtractiON.............cccccceseeeres 13,29 (D) (D) (D) (D) 14 22 (S) (S) 11 9 14 
TTL ED 30 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Stone, clay, and glass Product................ccscssessseeed 32 (D) (D) (D) 9 10 (D) (D) (D) (D) (D) (D) 
Primary MOtAls...............cccccccccecsceseseseeseeseesesesenesesees 33 384 (D) (D) (D) 19 17 22 (D) 8 (S) 23 
Ferrous metals and product.............:c:ccescsssesseee 331-32,3398-99 (D) (D) (D) (D) (D) 1 (D) (D) 1 (D) 17 
Nonferrous metals and products 333-36 (D) 10 9 8 (D) 16 (D) (D) 7 (D) 6 
Fabricated metal product..................cccccecseeeseeneneed 34 67 69 49 95 150 163 178 203 226 294 (OD) 
Machinery... sqmmmmnesemmesuesnens 35 1,116 1,192 1,495 (D) (D) (D) (D) 871 1,055 1,035 88 
Office, computing, and accounting machines......... 357 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 33 
Other machinery, except electrical....................0064 351-56,358-59 (D) (D) (D) 75 44 101 112 (D) (D) (D) 55 
Electrical equipment................cccccceee 36 4,523 4,741 5,161 5,213 5,399 4,153 3,743 4,133} 4,550} 3,844] 1,402 
Radio and TV receiving equipment...................64 365 (D) (D) (D) 0 0 0 0 0 0 (D) (D) 
COMMUNICATION SQUIPMEM.............ccccccecssseseeeeneneey 366 2,798 3,538 4,223 4,552 4,729 3,630 2,911 2,344 (D) (D) (D) 
Electronic COMPONEMS...............:ccccccceseesescessseseeees 367 359 477 559 (D) 656 449 369 418 (D) 247 (S) 
Other electrical EQuipMeNtt...............cccccccccssessseessees 36 1-64,369 (D) (D) (D) (D) 14 74 463 1,371 (D) (D) (D) 
Transportation EQUIPMENT. ...............ccccececeeeseeeeeeenes 37 (D) (D) (D) 17,708 20,784 20,865 19,262 17,097; 12,570) 11,202}; 10,438 
Motor vehicles and motor vehicles equipment.......; 371 564 673 820 (D) (D) (D) (D) (D) (D) (D) (D) 
Oth. r transportation equipment... 373-75,379 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Aircraft and Missiles.................ccccccccccccceesssseeseeeseeees 372,376 11,396 14,094 16,582 14,984 18,519 18,402 16,828 15,248; 11,096 (S) 9,369 


See explanatory information and SOURCE at end of table. 


Table A-12. Federal funds for industrial R&D performance, by industry and size of company: 1963-93 


Page 2 of 2 
industry and size of company SIC code 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 | 1993 
[Dollars in millions] 
Professional and scientific instruments.................... ; 38 450 391 391 351 272 191 263 737 1,865 2,221 2,767 
Scientific and mechanical measuring instruments. | 381-82 (D) (D) (D) (D) (D) (S) (S) (S) (D) 2,143 2,670 
instruments 384-87 (D) (D) (D) (D) (D) 95 101 87 (D) 78 97 
Other manufacturing industries 1/.....................00+ ; 27,31,39 (D) (D) (D) 2 (D) (D) (D) (D) (D) 61 (D) 
Nonmanufacturing industries 2/ 07-10,12-17, 1,253 1,653 2,313 2,706 2,700 3,256 3,729 4,442 5,505 5,570 5,784 
40-42,44-49, 
50-59,60-65,67, 
701 ,73,75-76, 
78-79,80-81, 
Distribution by size of company: 83-84 ,87,89 
[Number of employees] 
ET $20,680 $23,396 $27,196 $27,891 $30,752 $30,343 $28,554 $28,125) $26,372) $24,722) $22,813 
ee see - 641 621 739 868 963 816 901 895 1,887 2,025 1,620 
S LALIT Si aes N/A 98 117 137 115 131 117 (S) 181 151 193 
Te 740 902 991 1,229 961 1,093 958 881 1,050 (S) 1,113 
TT oT di 718 487 672 796 748 864 740 257 816 763 (S) 
LA 2,271 2,805 2,743 2,004 2,362 1,705 1,129 1,526; 3,373 3,416} 2,550 
Sn 16,310 18,483 21,934 23,213 25,583 25,734 24,709 24,436; 19,065) 17,346; 16,594 
1/ Until 1984, tobacco products (SIC 21) was included with “other manufacturing industries." 
2/ Nonmanufacturing industries for 1990 and prior years included the following SICs only: 
10-11, 14-17, 40-42, 44-51, 53-54, 66, 60, 62-63, 72-73, 78, 806-07, and 87. 
3/ For 1983, data were not broken down into this level of detail. Data are included in "Fewer than 500," above. 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
(S) = Data have been withheld because of imputation of more than 50 percent. 
N/A = Not available 


NOTE: As a result of a new sample design, statistics for 1968-91 have been revised since originally 
published. These statistics now better reflect R&D performance among firms in the nonmanufacturing 
industries and small firms in all industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 
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Table A-13. Federal funds for industrial R&D performance, by industry, and size of company: 1993 


Page 1 of 1 
Size of company 
industry SIC code Total |Fewerthan| 500 to 1,000 to | 5,000to | 10,000to | 25,000 or 
500 999 4,999 9,999 24.999 more 
employees | employees | employees | employees | employees | employees 
[Dollars in millions] 

ET ST $22.813 $1,620 $193 $1,113 (S) $2,550; $16,594 
Food, kindred, and tobacco products....................... 20,21 0 0 0 0 0 0 0 
Textiles ANG APParel oe. ceeeeeeeeeceeeeeeeneed 22,23 (D) (D) 0 0 0 0 (D) 
Lumber, wood products, and furnituré...................... 24,25 (D) (D) 0 0 0 0 (D) 
Paper and allied products.............-....c.cccsesseceeseseseeees 26 (D) 0 0 0 0 0 (D) 
Chemicals and allied products................-...:cesececee 28 (D) 12 0 6 (D) (D) (D) 

Industrial ChemMicalS....................c0seccsse-eseseseseeeesee 281-82,286 (D) 0 ) (D) (D) (D) (D) 
Drugs ANd MEDICINES... eeceeececeeeeeeseeseeeeeeees 283 14 (D) 0 (D) 0 (D) (D) 
Other ChEMICAIS.............ccccccccceceseseesesseee sos seeseeneeees 284-85,287-89 (D) (D) ) ) 0 (D) 0 
Petroleum refining and extractiOn....................-s0+ 13,29 14 (D) 0 (D) 0 4 9 
Rubber product... ccccccceeesseeseeeeseeesereeeneeeees 30 (D) (D) 0 0 0 0 0 
Stone, clay, and glass products..................cccseceeeeeed 32 (D) 7 0 (D) 0 (D) (D) 
TET ECCT 33 23 15 ) (D) (D) (S) (D) 
Ferrous metals and Products...................cccccceseeseees 331-32,3398-99 17 15 0 0 (D) (D) 0 
Nonferrous metals and products..................s.000+ | 333-36 6 ) 0 (D) 0 (D) (D) 
Fabricated metal products...................cce0 34 (D) 2 (D) (D) 0 (D) (D) 
Be icensceecerenterentesnaneianeneenam 35 88 5 (D) (D) (D) (D) 32 
Office, computing, and accounting machines......... 357 33 1 (D) (D) (D) 0 (D) 
Other machinery, except electrical.......................04 351-56,358-59 55 4 ) (D) (D) 29 (D) 
Electrical equipment... .sscccsscssssssssssssssssseseee 36| 1,401 58 (D) 87 (D) o| 1,221 
Radio and TV receiving equipment........................4 365 (D) (D) 0 (D) 0 0 0 
Communication OQuipMent..................ccccceececneeeenes 366 (D) 20 0 (D) 0 0 (D) 
Electronic COMPONMEMS ..0..........eeececcccsceceeseesseeeeseees 367 (S) 13 (D) 26 (D) 0 (D) 
Other electrical equipment...................ccecccceeseseeees 361-64 369 (D) (D) 2 (D) 0 ) (D) 
Transportation EQuIPMENT..................cccccscceseeseeeeseens 37| 10,438 (D) (D) (D) 71 (D) (D) 
Motor vehicles and motor vehicles equipment 371 (D) 0 (D) (D) (D) (D) (D) 
Other transportation equipment....................ccee 373-75,379 (D) (D) 0 0 (D) 0 0 
Aircraft and MissileS.....................ccccccccceseesseeeseenees 372,376| 9,369 0 (D) % (D) (D) 8,075 
Professional and scientific instruments..................... 38; 2,767 (D) 70 115 (D) 176 2.328 
Scientific and mechanical measuring instruments 381-82 2,670 (D) (D) (D) (D) 176 (D) 
i areinind ihsenasieiatninnceneeneattnctmnsnantngntnil | 384-87 97 (S) ” (D) 0 0 (D) 
Other manufacturing industries... : 27,31,39 (D) (D) 0 0 0 (D) 0 
Nonmanutacturing industries.......................0ccecce0e 07-10,12-17,| 5,782 1,446 53 699 (D) (D) 2.226 

40-42,44-49, 

50-59.60-65.67, 

701 ,73,75-76, 

78-79,80-81, 

83-84 87 89 

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 


(S) = Data have been withheld because of imputation of more than 50 percent. 


As a result of anew sample design, statistics for 1988-91 have been revised since onginally 


published. These statistics now better reflect R&D performance among firms in the nonmanufacturing 
industries and small firms in all industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 
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Table A-14. Federal funds for industrial R&D performance, by agency and selected industry in selected years: 1974-93 
1of1 
industry SIC code 1974 1975 1976 1977 1979 1981 1963 1985 1987 1989 1991 1993 
[Dollars in milhons]} 
Ea ee $8,220 $8,605 $9,561; $10,485) $12,518) $16,382) $20,680) $27,196) $30,752) $28,554) $26,372) $22,813 
Chemicals and allied products....................4 28 214 236 266 295 346 421 333 230 190 126 209 (D) 
EN ee 35 511 509 532 477 335 694 1,116 1,495 (D) (D) 1,055 88 
Electrical equipment................eeccececeeeeees 36 2,307 2,307 2,555 2,648 3,309 3,920} 4,523} 5,161; 5399) 3,743) 4550) 1,402 
Motor vehicles and other transportation 
TTT 371,373-75,379 335 365 (T) (T) (T) (T) (T) (T) (D) (D) (D) (D) 
Acraft and mussiles................................20- 372,376 4,003 4,434 4,930 5,486 5,840 8,528; 11,396; 16,5862) 18519) 16,628) 11,096 9.369 
TTT — 850 754 (T) (T) (T) (T) (T) (T) (T) (T) (D) 9,491 
DOD 1/ 

Ene . $5,919 $5,812 $6,222 $6,950 $7.939} $10,540) $14,571) $20.948/ $22,252 (S) (S)| $15,044 
Chemicals and allied products....................4 28 39 27 26 32 K ) 40 48 (S) (D) (S) (D) (D) 
SIT isiitiiaiittanenntaensentnemmnenccnnemenuanel 35 426 405 442 395 541 599 963 1,287 (C) (D) 748 58 
Electrical equipment...................ecececceseeeeene 36 1,643 1,570 1,607 1,692 1,920 2,338} 3,057) 3,812 (S)| 2,229 (S) (D) 
Motor vehicles and other transportation 

ipment.......... 371,373-75,379 251 288 337 382 (T) (T) (D) (D) (D) (D) 888 
Aircraft and missileS.....................cccccccceeceeeee 372,376 2,992 3,120 3,408 3,900 4,210 6,121 8,888; 13,918; 13,717 (S) (S) 6,373 
Other industries. _ 568 402 400 461 (T) (T) (T) (D) (D) (D) (D)} 5,707 

NASA 1/ 
tiie iliiaiiiniiaes $1,095 $1,409 $1,604 $1,697 $1,786 $2,306} $2,150 (S)| $2,805 (S) (S) (S) 
S Chemicals and allied products..................... 28 (T) (T) (T) (T) (T) (T) (T) (S) (D) 0 (S) 2 
— 35 63 62 62 54 74 81 (T) (D) (D) (D) (D) (D) 
Electrical equipment.......................... 3 162 186 200 206 252 317 188 90 118 (D) (S) (0) 
Motor vehicles and other transportation 

ipment....... 371,373-75,379 25 27 (T) (1) (T) (T) (T) (T) (D) (D) (0) 20 
Aircraft and missiles................ 372,376 789 1,062 1,267 1,348 1,221 1,785 1,959 (S) (S) (S) (S) 
Other industries. _ Y 7 | 45 44 119 70 (T) (D) (D) (D) (0) 137 

DOE 
Total... 2/ 2/ 2/ 2/ $1,575 $1,976) $1,949) $2,901; $2,968) $3,221 (S); $2,961 
Chemicals and allied products 28 2/ 2/ 2/ 2) (7) 7) (T) (S) 171 (S) (S) (0) 
hatin teemteanias 35 2/ 2/ 2/ 2/ (T) (T) (1) (S) (0) (S) (0) (S) 
Electrical equipment - 36 2/ 2/ 2/ 2/ 784 951 917 1,188 1,184 1,353 (S) 57 
Motor vehicles and other transportation 
— 371,373-75,379 2/ 2 2/ 2/ 16 20 (T) (T) (D) (0D) (D) (D) 
Aircraft and missies 372,376 2/ 2/ 2/ 2/ 253 340 207 468 688 (S) (S) (S) 
Other industries _ 2 2 2/ 2/ 267 356 (1) us) (D) (D) (0); 1,197 
1/ For 1974, funds were based on approximately 175 companies leading in Federal R&D funds; 1975-93 funds are based on all companies reporting Federal R&D funds. 
2/ Data not tabulated for this agency prior to 1979. 
KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
(S) = Data have been withheld due to imputation of 50 percent or more. 
(T) = Not separately available but included in total. 
NOTES: Data for DOD, NASA, and DOE do not sum to the totals because the data reported by all other Federal agencies are not tabulated. 
in addition, Federal R&D data collected with each annual sample (on the RD-1A form) is not allocated by agency type. 
Further, as a result of a new sample design. statistics for 1988-91 have been revised since originally 
published. These statistics now better reflect R&D performance among firms in the nonmanutacturing 
industries and small firms in all industries. See the technical notes for more information. 
SOURCE: National Science Foundation/SRS, Survey of industial Research and Development: 1993 / 
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Table A-15. Number of R&D-performing companies reporting Federa! R&D funds and total number of R&D-performing companies, 
by industry and size of company: 1993 


Page 1 of 3 
Size of company 
Industry SIC code Fewer than 500 500 to 999 1,000 to 4,999 5,000 to 9.999 10,000 to 24.999 25,000 or more 
employees employees employees employees employees employees 

Total | Federal | Total | Federal; Total | Federal| Total | Federal | Total | Federal | Total | Federal 
EE eS 38,330 2,864 896 34 1,185 67 238 (S) 179 K ) 125 55 
Food, kindred, and tobacco products....................ccccceceeee 20,21 1,463 0 57 0 71 0 22 0 10 0 11 0 
Textiles Od BPPAPOl...............cecceeceecceeveeseeseeeeeseesecseeeeeneeee 22,23 397 (D) 32 0 55 0 9 0 8 0 (D) (D) 
Lumber, wood products, and furniture............................-... 24,25 622 (D) 41 0 34 0 9 0 (D) 0 (D) (D) 
Paper and allied Product... cccceceececeeseeeeeeneeeeeeeeees 26 234 0 34 0 31 0 7 0 3 0 6 (D) 
Chemicals and allied products... .eccceeeeceeeeeeeeeeees 28 1,443 Ke] 56 0 79 8 20 (D) 21 (D) 7 (D) 
Industrial chemicals ....................ccccccecceceeseeeeerers 28 1-82,286 77 0 16 0 27 5 8 (D) 8 (D) (D) (D) 
Drugs and Medicines..............-ccccceecsesseessesseeseeseseesveeneevee 283 206 (D) 11 ) 26 (D) 4 0 7 (D) 4 (D) 
TTT ELT ES 284-85 ,287-89 1,160 (D) 29 0 26 0 8 0 6 (D) (D) 0 
Petroleum refining and OxtractiOn ee ccccceeeeeeeeeeee 13,29 84 (D) 4 0 15 (D) 3 0 6 3 6 3 
ta 30 612 (D) 58 0 51 0 7 ) (D) ) (0) 0 
Stone, clay. and glass Products...............ececeeseseeseeeeneeoes 32 507 93 17 0 23 (D) 5 0 6 (D) (D) (D) 
TTT 33 561 96 22 0 50 (D) 14 (D) 6 (S) (D) (D) 
Ferrous metals and products... cc ccceccececeeeeeeeeeeee 331-32,3398-99 359 98 13 0 34 0 11 (D) 3 (D) (D) 0 
Nonferrous Metals and Products oo... eee cceeceeceeeeeeeeeed 333-36 202 0 9 0 16 (D) 3 0 3 (D) (D) (D) 
Fabricated metal products... eeccccecceceeeeneeeeeeeeee 34 1,260 13 66 (D) 77 (D) (D) 0 14 (D) (D) (D) 
etree eeennrrncernemeneememannennents ; 35 3,921 19 127 (D) 135 (D) 25 (D) 10 3 (0) 4 
Office, computing, and accounting machines................... 357 472 5 20 (D) K 4) (D) (D) (D) (D) 0 (D) (D) 
Other machinery, except electrical... ccceeeceeeeees 351-56,358-59 3,449 14 107 0 105 (D) (D) (D) (D) 3 (D) (D) 
Electrical CqQuipment................ccc0cceesssssessesseesseeseesseeseeeneeees 36) 1,941 59 90 (D) 111 10 a (D) 9 0 10 6 
Radio and TV receiving equipMentt..................c0vecere0e4 365 59 (D) (D) ) 5 (D) ) 0 0 0 0 fr) 
ICALION SQUIPMONE. 00 occcccccceeeeceeeeeeeeeeeees 366 442 (D) (D) 0 23 (D) 0 0 (D) 0 (D) (D) 
ElSCHOMIC COMMPOMENS cc cccccccecceecceceeeeeeeeereeeeeevenee j 367 572 11 32 (D) 38 5 (D) (D) (0) 0 (D) (D) 
Other electrical CQuIPMONE. 00... cccccccccceeseeeeeeeeeereeenee 361 -64,369 868 3% 42 3 45 (D) (D) 0 6 0 6 (D) 
Transportation ee 37 360 (D) 46 (D) 56 (D) 18 6 9 5 13 (D) 
Motor vehicles and motor vehicles equipment................. 371 134 0 10 (D) 34 (D) 8 (D) 4 (D) 3 (D) 
Other transportation equipMentt....................cccccccccceeeeeeenes 373-75,379 195 (D) 7 0 8 0 4 (D) (D) 0 0 0 
| ; 372,376 31 0 29 (D) 14 4 6 (D) 4 4 10 10 
Professional and scientific instruments.............................. 38 1,438 199 72 6 64 7 6 (D) 6 3 8 6 
Scientific and mechanical measuring instruments............ 381-82 474 188 40 4 26 6 (D) (D) 4 3 5 5 
Optical, surgical, photographic, and other instruments....; 384-87 96-4 (S) 32 (D) 38 (D) 3 0 (D) 0 3 (D) 
Other manufacturing industries... ccceeeeeeseneees ; 27,31,39 1,146 (D) 44 0 47 0 12 0 8 (D) (0) 0 
Nonmanulacturing industries... cccccccceseeeeseeeeneees 07-10,12-17,| 22,341) 2,329 130 8 284 26 69 (S) 54 (D) 44 13 

40-42,44-49, 

50-59,60-65,67, 

701 ,73,75-76, 

78-79,80-81, 

83-84,87 89 

KEY: (0) = Data have been withheld to avoid disclosing operations of individual companies. 


(S) = Data have been witheld due to interpretation of 50 percent or more. 
SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 


Tabie A-16. industry-administered federally funded R&D centers (FFRDCs)—funds by 


character of work, full-time-equivalent (FTE) R&D scientists and engineers, 
and total number of employees: 1986-93 


tof 
hem 1986 | 1987 1988 1989 1990 199° 1932 1993 
| 
[Dollars in milhons] 
ITALIA HTT $1,891) $1,995) $2122) $2195) $2323) $2277) $2353) $1,965 
ET 117 142 337 398 499 461 474 492 
EE 629 623 371 374 386 433 507 435 
TTS ITS ee: , 1,145) 1230) 1414 1,423 1,438 1,383; 1,373) 1,039 
[Employment in thousands] 
Number of FTE R&D 
SCIENISIS ANG ENGINES 9)... eeeecceeerenen 7,432; 8432) 10994) 11.618! 12438) 11,977) 11,770) 6,083 
ET 24,156; 33,804) 36,143) 35,716; 42,153) 39,697) 40,755) 23,930 


1/ These data were recorded in January of the year following that listed. 


2/ These data were recorded in March of the year listed. 


NOTE: 


industry-admunistered FFROCs conduct R&D almost exclusively for use by the Federal Government. Data 


for these FFROCs administered by industry are included in Federal R&D support shown in other tables under 
the industry classifications of the administering firms. See section C for a listing of industry-administered 


FFROCs and their locations. 


SOURCE. National Science Fourdation/SRS, Survey of industrial Research and Development: 1993 


Table A-17. Numbr-.- of R&D-performing companies in manufacturing and 
nonmanufacturing industries, by size of company: 1993 


~ Page 1 of 1 
Size of company 
Total Manutactuning Nonmanutactuning 
[Number of employees] 

EE TT: 40.953 18,031 22.922 
a ee 38.330 15 989 22.341 
EE 896 766 130 
i TE CO 1,185 901 284 
EE 238 169 69 
TTT IE! 179 125 54 
NE Ne 125 81 44 


SOURCE: National Science Foundatio/SRS, Survey of industrial Research and Development: 1993 
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Table A-18. Concentration of total, Federal, and company and other R&D funds and net sales of 


R&D-performing companies, by size of R&D program: 1963-93 


__Page 1 of 1 
Companies ranked by 
size of R&D program 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 
Percent of total (company, Federal, and other) R&D funds 
First 4 (1-4)......ccccccceecesseees 19 17 18 19 19 18 19 18 16 15 16 
Next 4 (5-8)... ccceeeeeee 11 13 12 11 12 12 13 13 8 8 7 
Next 12 (9-20)............cc00000 17 17 17 14 16 17 16 15 12 13 13 
Next 20 (21-40)............0000 13 13 13 13 12 12 12 12 11 1 13 
Next 60 (41-100)............... 17 18 16 15 14 15 15 16 15 15 18 
Next 100 (101-200)........... 9 9 9g 10 8 8 8 9 12 12 8 
Next 200 (201-400)........... 6 6 5 8 6 7 6 7 6 6 7 
Percent of Federal R&D funds 
First 4 (1-4)......ccceccscsessesees | N/A 30 29 30 31 32 36 38 14 1 13 
Next 4 (5-8)... N/A 15 15 16 18 18 15 16 21 18 19 
Next 12 (9-20).............:06 N/A 26 27 28 27 28 30 26 21 27 27 
Next 20 (21-40).............04 N/A 17 16 15 15 15 11 12 15 13 14 
Next 60 (41-100)............+:. N/A 10 7 7 7 6 6 6 13 1 1 
Next 100 (101-200)........... N/A 1 2 2 1 3 1 3 3 4 4 
Next 200 (201-400)........... N/A 0 0 1 0 0 0 0 2 2 3 
Percent of company and other (except Federal) R&D funds 
First 4 (1-4).........csccceeeees N/A 22 23 20 20 21 22 21 17 17 17 
Next 4 (5-8)...........ccccseeees N/A 8 7 7 7 7 7 7 7 8 7 
Next 12 (9-20).........cc0cc00 N/A 12 12 12 12 12 13 12 10 12 gy 
Next 20 (21-40)............0004 N/A 12 12 10 11 12 12 13 10 11 12 
Next 60 (41-100)............... N/A 18 18 16 16 16 16 17 16 17 17 
Next 100 (101-200)........... N/A 11 10 10 10 10 10 10 15 14 9 
Next 200 (201-400)........... N/A 7 7 8 8 8 8 8 7 7 8 
Percent of net sales ranked by size of total R&D funds 
First 4 (1-4).....cccccccccscsseeees | N/A 7 8 8 7 7 6 8 7 8 8 
Next 4 (5-8)... eee N/A 4 4 5 5 5 5 4 3 3 3 
Next 12 (9-20)..............00. N/A 5 5 5 5 5 5 5 4 4 4 
Next 20 (21-40)................. N/A 8 8 7 7 6 5 5 4 4 4 
Next 60 (41-100)............... N/A 12 12 10 11 11 12 12 12 12 11 
Next 100 (101-200)........... N/A 13 13 10 8 9 8 9 9 9 9 
Next 200 (201-400)........... N/A 14 15 9 12 10 1 12 11 1 10 
KEY: N/A = Not available 
NOTES: Companies were ranked individually for each year; therefore, particular companies comprising the size groups may have 


changed from year to year. 


Further, as a result of a new sample design, statistics for 1988-91 have been revised since originally 
published. These statistics now better reflect R&D performance among firms in the nonmanufacturing 
industries and small firms in all industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of Industrial Research and Development: 1993 
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Table A-19. Domestic net sales of R&aD-performing companies, by industry and size of company: 1992-93 
_Page sof 2 
Size of company 
Industry SIC code Total Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 
500 900 4,900 9,999 24,999 more 
employees employees employees employees employees employees 
[Ootars in millions] 
1982 
Total. $2,962,901 $262,327 $88,364 $427,643 $305,880 $567,615 $1,201,152 
Food, kindred, and tobacco products....... 20,21 263,941 10,625 6,139 40,725 30,002} 47,283 129,077 
Textiles and apparel. 22,23 41,901 1,996 1,961 12,225 3,063 (0D) (0) 
Lumber, wood products, and furniture 24,25 24,722 4,245 1,463 9,272 3,943 (0) (0) 
Paper and allied products. 26 113,037 2,368 11,829 10,860 8,213 32,495 47,274 
Chemicals and allied products. 28 271,468 25,457 7,704 47,061 31,125 88,329 71,792 
Industrial chemicals 261-82,286 110,300 1,834 2,462 18,415 12,815 39,433 35,440 
Drugs and medicines ma 283 81,979 13,878 (D) 13,642 6,526 35,006 (D) 
Other chemicals. 284-85, 287-80 79,110 9,745 (D) 15,024 11,784 13,800 (D) 
Petroleum refining and @xtr Action... cece 13,29 236,504 1,649 496 8,205 15,910 76,485 133,757 
Rubber products... ccccceeccceeceeeeeeees 30 52,882 15,399 (D) 14,749 4,339 4,933 (D) 
Stone, clay, and glass products............. 32 26,813 2,168 (D) 4,266 2,741 14,272 (DO) 
ee tnerneettesemmenncenenanmennmnenens 33 85,806 4,647 (D) 20,797 15,922 19,199 (D) 
Ferrous metals and products..................ccccccessceeeeeeeeee 331-32,3396-99 48,807 2,055 (D) 12,662 7,705 8,282 (D) 
w Nonferrous metals and products............ 333-36 36,999 2,502 (D) 8,135 8,217 10,917 (D) 
= Fabricated metal products...................ccccccceseseseseee 34 66,120 7,812 5,104 18,772 10,870 23,562 0 
A ETT 35 190,025 27,636 10,286 41,275 26,932 17,406 66,490 
Office, computing, and accounting machines................ 357 77,261 2,599 (D) 13,163 17,011 (D) 40,105 
Other machinery, except electrical... ccc 351-56,358-59 112,764 25,037 (D) 28,112 9,921 (D) 26,385 
Electrical equipment. ...............cccccccceceesescecsessseseseseneeeeees 36 235,628 39,459 8,044 32,701 12,986 41,335 101,103 
Radio and TV receiving equipment. : 365 13,658 700 (D) 1,055 0 (D) 0 
Communication @qQuiprment....................cccecceceeeseseeeeeees 366 48,167 4,852 (D) 6,489 0 (D) (D) 
Electronic COMPOMENMPS................cc.ccececesesesesesesessseeeeeeee| 367 47,406 9,332 2,774 13,062 8,963 (D) (D) 
Other electrical equipment. ..................ccccceceeseseeeeeeees ; 361-64,369 126,397 24,575 3,675 12,005 4,003 15,047 67,002 
Transportation equipment 37 386,729 2,009 3,182 28,751 31,852 29,572 291,363 
Motor vehicles and motor vehicles equipment 371 227,959 170 1,004 24,019 (D) (D) (D) 
Other transportation eQuiprmentt...................cccccceeneeeeee 373-75,379 13,653 945 1,086 1,317 (0) (D) (D) 
Aircraft and missiles... 372,376 145,117 94 1,002 3,415 4,299 16,690 118,727 
Professional and scientific instruments.......................06 38 100,832 13,409 5,969 17,978 6,755 7,124 49,597 
Scientific and mechanical measuring instruments 381-82 48,393 7,661 (D) 9,048 2,568 (D) 21,783 
Optical, surgical, photographic, and other 

instruments : 384-87 52,439 5,748 (D) 8,930 4,187 (D) 27,814 
Other manulacturing industries......... 27,31,39 43,343 7,941 (D) 12,876 6,008 8,574 (D) 
Nonmanutacturing industries............... 07-10,12-17, 821 120 95,507 16,608 107,020 95,119 158,201 348,662 

40-42,44-49, 

50-59,60-65,67, 

701 ,73,75-76, 

78-79,80-81, 

83-84 87,89 


See explanatory information and SOURCE at end of table. 
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Table A-19. Domestic net sales of R&D-performing companies, by industry and size of company: 1992-33 


Page 2 of 2 
Size of company 
Industry SIC code Total Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 
500 999 4,999 9,999 24,999 more 
employees employees employees employees employees employees 
[Dollars in mithons] 
1993 
ESE a TT Ir $3,197,899 $261 194 $95,178 $515,319 $338,672 $624,119 $1,363,417 
Food. kindred, and tobacco products........................-..... 20,21 283,659 13,191 9,364 50,292 36,028 41,343 133,441 
ee) 22,23 52,808 7,507 (D) 13,716 5,389 13,039 (D) 
Lumber, wood products, and furniture............................. 24,25 31,333 5,323 2,782 10,048 5,814 (D) (D) 
Paper and allied products......................cecceeceeeeeeeeeeeeeees 26 112,061 5.656 3,739 14,351 8.494 31,495 48,326 
Chemicals and allied products... .0..........ccccecceeeeeeeed 28 285,104 18,138 9,504 53,612 33,324 88,050 82,476 
ee 281-82,286 117,477 3,104 3,055 18,915 13,482 36,385 42,536 
Drugs and medicines... oe eccceeecceeeeeeeeeeeeeeeeee 283 75,084 3,147 (D) 14,422 7,022 23,798 (D) 
EAT TE ; 284-85, 287-89 92,543 11,887 (D) 20,275 12,820 (S) (D) 
Petroleum refining and extraction... cece 13,29 235,180 1,957 591 18,972 11,509 92,916 109,235 
TTT 30 51,115 12,395 5,223 13,738 6,850 (D) (D) 
Stone, clay, and glass products ....0................c.cccceeeeeeees 32 34,611 3,903 (D) 7,003 3,448 15,233 (D) 
A 33 87,280 5,341 (D) 21,047 19,633 15,339 (D) 
Ferrous metals and products.....................0.-cecccceeeeeeeees 331-32,3398-99 60,395 2,696 1,923 15,800 13,778 (D) (D) 
Nonferrous metals and products...........................:.000- 333-36 26,885 2,645 1,231 5,247 5,855 (D) (D) 
Fabricated metal products........................cecccceecceeeeeeeeerees 34 83,504 14,635 (D) 21,926 5,412 32,099 (D) 
A 35 181,499 32,669 13,205 48,619 33,231 25,153 28,622 
Office, computing, and accounting machines................ 357 48,949 6,030 2,883 16,473 16,735 (D) (D) 
Other machinery, except electrical... 351-56,358-59 132,550 26,639 10,322 32,146 16,496 (D) (D) 
ee 36 217,523 20,071 9,649 37,080 10,369 28,836 111,518 
Radio and TV receiving equipment..........................0.0.. 365 2,196 (D) (D) 1,359 0 0 0 
Communication equipment... ......cccccceccceeeeeeceeeeeee 366 33,374 (D) 1,435 8,546 0 (D) (D) 
Electronic COMPONe Nts. 2.0... cc cccccceesccesecesseeeesseeeeees 367 64,209 7,389 3,716 14,264 (D) (D) (D) 
Other electrical equipment...............ccccccccecssesseeseeseeseesved 361-64,369 117,743 6,819 (D) 12,911 (D) 14,439 77,359 
Transportation equipment... oo... ceeccecceseeeeeeeeeeeeeees 37 421,309 7,499 3,418 38,138 29,707 35,948 306,599 
Motor vehicles and motor vehicles equipment.............. 371 290,179 5,366 (D) 32,563 17,172 (D) 210,623 
Other transportation equipment.......................ccccceeeeeee 373-75,379 12,956 1,602 (D) 1,944 6,223 (D) 0 
Aircraft and missiles... 6... ccececccccseeeeeeeesseeeeeeeees ; 372,376 118,174 531 1,227 3,631 6,312 10,497 95,976 
Professional and scientific instruments........................... 38 106,949 11,951 €,345 17,421 6,091 9,413 55,728 
Scientific and mechanical measuring instruments........, 381-82 53,010 5,994 3,390 6,826 2,778 6,878 27,144 
Optical, surgical, photographic, and other 

IIT hncticninttennninsmmenentntiniinmannenenel 384-87 53,939 5,957 2.955 10,595 3,313 2,535 28,584 
Other manufacturing industries... cececeeeeeeeeeee 27,31,39 56,365 11,031 3,575 13,358 10,247 15,296 2,858 
Nonmanutfacturing industries................. 07-10,12-17, 957,597 89,927 15,297 135,992 113,122 17,377 429,456 

40-42,44-49, 

50-59,60-65,67, 

701 ,73,75-76, 

78-79,80-81, 

83-84,87,89 


KEY: (D) = Data have been withheld to avoid disclosing of individual companies. 
(S) = Data have been withheld due to imputation of more than 50 percent. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 


Table A-20. Total (company, Federal, and other) R&D funds as a percent of net sales in 
R&D-performing manufacturing companies, by industry and size of company: 1983-393 


Page 1 of 2 
industry and size of company SIC code 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 
Total 3.9% 3.9% 4.4% 4.7% 46% 4.5% 4.3% 4.2% 4.2% 4.2% 3.8% 
Distribution by industry: 
Food, kindred, and tobacco products 1/ 20,21 (D) (D) (D) (D) 0.6 (D) (D) (D) 05 0.5 0.4 
Textiles and apparel.................. 22,23 (D) (D) (D) (D) (D) (D) (D) (D) (D) 06 (D) 
Lumber, wood products, and furniture......................... 24,25 0.8 0.7 08 06 06 (D) 0.6 06 (D) (D) (D) 
Paper and allied products......... 26 (D) (D) (D) (D) (D) (D) 08 1.0 1.1 (D) (D) 
Chemicals and allied products...................cccccccceeeeeeee 28 a4 47 5.0 5.3 5.3 5.4 53 5.4 5.5 (D) 
Industrial Chermicalls 00.0... eee ceecceeeeeeceeeeenneeeneed 281 -82,286 3.9 40 44 46 47 4s 42 45 46 46 (D) 
Drugs ad Medicines 0 cceeceeceeseeeeeeeenenenennes 283 (D) (D) (D) 85 (D) 8.8 (D) (D) 8.9 96 12.1 
TLE 284-85,287-89 (D) (D) (D) 3.3 (D) 3.4 (D) (D) 3.1 27 (B) 
Petroleum refining and extraction... eee 13,29 (D) (D) (D) (D) 1.0 1.0 0.9 0.9 1.0 09 0.9 
iit a Tee 30 (D) (D) (D) (D) (D) (D) (D) (D) (D) (0) (D) 
Stone, clay, and glass products... cece ened 32 (D) (D) (D) 25 2.6 (D) (D) (D) (D) (D) (D) | 
i 33 1.3 (D) (D) (D) 0.9 0.8 08 08 08 06 0.7 | 
Ferrous metals and products... cece 331-32,3398-99 (D) (D) (D) (D) (D) 05 (D) (D) (D) (D) 0.4 
Nonlerrous metals and products... 333-36 (D) 1.2 1.4 15 (D) 1.0 (D) (D) (D) (D) 14 
Fabricated metal products... ccc ceceecceseeeeenees 34 1.4 15 1.5 1.5 15 1.3 15 1.4 15 1.5 (D) 
A NL 35 6.2 6.4 76 (D) (D) 7.7 79 77 81 78 45 
Ww Office, computing, and accounting machines............ 357 (D) (D) (D) (D) (0) (D) (D) (D) (D) (D) 98 
ws Other machinery, except electrical... eens 351-56,358-59 (D) (D) (D) 3.0 3.0 29 (D) (OD) (D) (D) 26 
Clectrice) CGUMBINGI. ...........0.0000c.ccesscreesevseseeseressseseeeseed 3% 79 6.8 7.6 7.9 8.2 7.5 73 65 65 5.6 58 
Radio and TV receiving equipment... 365 (D) (D) (D) 3.6 3.2 24 18 16 (D) (D) (D) 
Communication equipment... eee ceeeeeeees 366 11.5 98 10.1 Gy 10.2 10.7 116 10.0 (D) (D) (D0) 
Electronic COMpOMeNts. 2.0... ....cecceceececeeseeseseeeeneens 367 7.7 78 96 (D) 10.0 9.0 (D) 83 79 75 8.2 
Other electrical equipment... eeeceees 361 -64,369 (D) (D) (D) (D) 2.7 25 (D) 3.7 (D) (D) (D) 
Transportation @Quiprmentt o.oo ccecceececceeeeene 37 N/A (D) (D) 83 8.7 89 81 75 73 7.1 65 
Motor vehicles and motor vehicles equipment........... 371 40 3.4 3.8 (D) (D) (D) (D) (D) (D) (D) (D) 
Other transportation equipment... 373-75,379 (D) (D) (D) (D) (D) (0) (D) (D) (D) (D) (0) 
eS 372,376 15.2 15.4 14.9 13.4 14.7 16.3 13.5 11.8 12.1 11.8 13.2 


See explanatory information and SOURCE at end of table. 
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Table A-20. Total (company, Federal, and other) R&D funds as a percent of net sales in 
R&D-performing manufacturing companies, by industry and size of company: 1963-93 


Page 2 of 2 
industry and size of company SIC code 1983 1984 1985 1986 1987 1988 1969 1990 1991 1992 1993 
Professional and scientific instruments... ; 38 66 83 89 88 7.9 7.4 72 8.0 91 94 96 
Scientiic and mechanical measuring instruments... 381-82 {D) (D) (D) (D) (D) 7.9 7.4 86 10.0 10.6 11.1 
instruments 384-87 (D) (D) (D) (D) (D) 7.3 7.3 7.7 8.1 83 8.1 
Other manulacturing industries 1)... 27,31,39 (D) (D0) (D) 1.2 (D) (D) (D) (D) (D) (D) (D) 
Drstributon by size of company. 
[Number of 
eee 3.9% 3.9% 44% 4 7% 46% 45% 43 42% 42% 4.2% 3.8% 
TT Ta ee 25 29 3.6 41 3.9 3.7 3.6 3.4 33 34 3.7 
TELE LAA N/A 23 24 24 23 18 18 1.9 25 28 28 
ETL ATCT eT 2.0 22 26 25 26 c4 22 20 25 28 25 
TTA ET TN 1.7 18 1.9 23 23 23 26 29 3.0 29 28 
TTD 28 3.1 3.1 3.2 3.1 3.1 28 2.7 3.6 3.2 29 
ETAL 5.5 5.3 62 65 66 63 5.8 5.6 5.6 5.6 5.2 


1/ Until 1984, tobacco products (SIC 21) was included with “other manulacturing industries.” 


2/ For 1983, data were not broken down into this level of detail. Data are included in "Fewer than 500,” above. 


KEY: (D0) = Data have been withheld to avo disclosing operations of individual compames. 
N/A = Not avadable 
NOTE: As a result of a new sample design. statistics for 1968-91 have been revised since originally 


pubkshed. These statrstcs now better reflect R&D performance among firms in the nonmanutacturing 
industries and small frms in ail indusines. See the technical notes for more information. 


SOURCE: National Science Foundaton/SRS. Survey of industrial Research and Development. 1993 
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Table A-21. Company and other (except Federal) R&D funds as a percent of net sales in 
R&D-performing manufacturing companies, by industry and size of company: 1963-93 


Page 1 of 2 
industry and size of company SIC code 1983 984 1985 1986 1987 1988 19869 1990 1991 1992 1983 
Total... 2.6% 2.6% 3.0% 3.2% 3.1% 3.1% 3.1% 3.1% 3.2% 3.3% 3.1% 
Drstribubon by industry: 
Food, kindred, and tobacco products 1/...................... 20,21 0.4 0.4 0.6 0.6 06 05 05 0.5 0.5 05 0.4 
Textiles and apparel. : 22.23 0.4 0.5 0.5 05 0.4 0.4 05 0.6 06 0.6 0.5 
Lumber, wood products, and furniture... 24,25 0.8 0.7 0.8 0.6 06 0.6 06 0.6 0.9 09 0.7 
Paper and allied products. eee eceeeeeeennee 26 0.9 08 08 0.7 0.6 08 08 1.0 1.1 1.0 1.1 
Chemicals and allked products... eecccceeeees 28 42 46 49 5.1 5.2 5.2 5.4 53 5.3 5.4 5.8 
industrial chemicals... nccncnncncccceecneecneeeeee 281 -82,286 3.4 3.8 42 aa 44 42 41 a4 44 44 a4 
Drugs Gd medicines ec eccceeeeeeneenenenennene 283 7.7 82 8.0 64 8.7 88 8.9 88 89 9.6 12.1 
CC TTT TTT ETC 284-85, 287-89 25 29 3.1 3.3 3.3 3.4 3.9 3.4 3.0 27 25 
Petroleum refining and extraction... 13,29 C.7 0.7 0.9 1.1 1.0 1.0 09 0.9 1.0 0.9 08 
TTR 30 1.7 1.9 18 1.7 1.6 1.7 1.9 21 23 23 21 
Stone, clay, and glass products 32 1.9 1.9 23 24 25 2.0 18 1.7 1.6 1.6 15 
ce 33 0.8 0.9 0.9 1.0 0.9 0.7 0.7 08 08 0.6 0.7 
Ferrous metals and products. 331-32,3398-99 0.6 0.6 0.5 0.7 0.6 0.5 0s 0.5 05 04 0.4 
Nonterrous metals and products... cee 333-36 12 12 1.4 1.5 1.3 1.0 1.0 12 1.2 07 1.3 
Fabricated metal products... ec ccee ec eeeeeeeeeeee 34 1.3 1.4 14 14 1.2 1.1 12 1 12 1.1 1.1 
Tce 35 5.4 5.8 6.7 7.3 7.1 68 73 72 75 7.3 45 
Office, computing, and accounting machines............. 357 10.0 10.5 12.4 12.4 123 11.2 13.1 14.4 14.9 13.7 9.7 
w Other machinery, except electrical... 351-56,358-S9 24 25 26 29 3.0 28 26 23 29 29 25 
~ 
Electrical ieee rrcarerscal ; % 5.0 45 48 5.1 5.4 5.3 5.2 45 43 40 5.1 
Radio and TV receiving equipment........................... 4 365 29 3.7 43 3.6 3.2 4 18 1.6 1.0 06 3.8 
Communication equipment... ec ceecee eens 366 72 5.1 54 5.2 5.5 6.1 68 6.1 (S) 7.0 9.3 
Electronic 367 6.6 6.6 8.2 92 8.5 8.0 7.7 74 72 70 79 
Other electrical equipment......... 361-64,369 26 22 2.0 22 26 23 23 22 22 21 25 
Transportation equipment... 37 N/A 3.3 3.4 3.6 34 3.5 3.5 3.4 40 42 41 
Motor vehicles and motor vehicles equipment.......... ; 371 3.5 3.0 3.1 3.3 3.4 34 3.7 3.7 41 40 3.6 
Other transportation equipment... 373-75,379 1.7 2.0 23 27 25 26 25 21 2.1 2.1 1.2 
Aircraft arrd misshes oo ccccccceseessnneneeeennnenvnen 372,376 41 4.0 3.9 40 3.6 3.9 3.3 3.1 40 47 52 


See explanatory information and SOURCE at end of table. 
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Table A-21. Company and other (except Federal) R&D funds as a percent of net sales in 
R&D-performing manufacturing companies, by industry and size of company: 1983-93 


Page 2 of 2 
industry and size of company SIC code 1983 “he 1985 a 3) ge BE 1989 1990 1991 1992 1993 

Professional and scientific instruments... ; 3 77 76 83 82 75 7.1 68 71 7.1 72 70 

Soenthe and mechamcal measunng nstuments._. 381-82 68 83 a4 64 8.1 76 69 69 63 62 6.1 
Optecal, surgical, photographic, and other 

I A LETTE: 384-87 71 73 81 80 72 7.4 7.4 75 80 82 79 

Other manulacturing indusines 1)... ; 27,3139 1.0 11 1.0 12 11 10 69 09 08 13 13 
Orstributon by size of company: 

[Number of employees} 

EE ee 26% 26% 3.0% 3.2% 3.1% 3.1% 3.1% 3.1% 32% 3.3% 3.1% 
EE 22 28 34 40 38 37 35 33 32 32 36 
SELLE LE ALLE: ST N/A 22 22 22 22 17 17 17 .4 27 27 
TTL ESIAELLGG,  TNT 20 20 24 24 24 23 21 19 24 27 24 
TC TALE = SLANE 13 16 18 20 20 20 21 28 29 28 27 
10,000 to 24,999.00. = 4 23 25 25 26 25 26 25 25 3.0 26 25 
ELLE ELLE fh scccsesconssneseussonsoousssnsss 34 32 35 37 38 3.7 37 36 38 40 36 


1/ Until 1984, tobacco products (SIC 21) was included with “other manulactuning industries.” 
2/ For 1983, data were not broken down into ths level of deta. Deis are inctuded in "Fewer than 500,” above. 


KEY: (S) 
N/A = Not avaiable 


NOTE: 


= Data have been withheld because of mmputaton of more than 50 percent. 


As a result of a new sample design. statrstics for 1988-91 have been revised since onginally 


pubkshed. These statrstcs now betier refiect R&D periormance among firms in the nonmanutacturing 
industnes and smail firms wn all indusines. See the technical notes for more informaton. 


SOURCE. Natona! Science Foundaton/SRS, Survey of Industral Research and Development 1993 
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Table A-22. Total (company, Federal, and other) R&D funds as a percent of net sales in R&D-performing 
manufacturing companies, by industry and ranked by size of R&D program: 1993 


_Page 1 of 1 
Total R&D funds Total R&D funds 
as a percent of net sales 
industry SIC code [Percent] [Dollars in millions} 
First 4 | Next 4 Next 12 First 4 Next 4 Next 12 
companies | companies | companies | companies | companies | companies 
EE 7.5% 9.6% 10.4%} $19,396 $8,648; $14,903 
Food, kindred, and tobacco products..................0 20,21 1.0 0.4 0.5 582 162 247 
Textiles ANd apparel... ..cccceccccececsceseeesesesenenees ; 22,23 1.0 0.7 0.7 89 44 57 
Lumber, wood products, and furniture...................... 24,25 3.0 0.8 1.0 114 41 33 
Paper and allied product. ..................:cccccccceseseeeeeee 26 3.1 0.8 0.5 823 139 115 
Chemicals and allied products. ...............cccccsseseneeeees 28 7.7 8.2 6.7 7,896 3,345 4,050 
Industrial ChemMicals....................ccccccccsecseseseseeeeneseeee 281-82,286 8.2 8.4 4.3 3,571 1,296 1,086 
Drugs and MedICINGS..................cccceeeseeseeeseeeeeenee 283 12.6 10.4 13.8 3,021 1,785 2,673 
TL 284-85,287-89 3.7 3.1 1.9 1,304 264 291 
Petroleum refining and extraction... 13,29 1.5 0.8 0.4 1,240 502 309 
i erninscrepteienerninccmeeunensansennenentannentel 30 4.5 2.0 2.3 524 90 136 
Stone, clay, and glass Product... 32 3.1 1.6 1.5 380 103 82 
| 33 0.9 0.6 0.9 296 93 98 
Ferrous metals and product.............cccceseseeeseees 331 -32,3398-99 0.4 0.7 08 95 45 57 
Nonferrous metals and products................c:cceeed 333-36 2.3 0.6 1.0 201 48 41 
Fabricated metal products...................ccccccccesseeseeee 34 11.2 1.4 1.1 850 165 181 
BE icarentansnnenmnennnenmnemenennnsemamennmenenneaemnanel 35 8.8 5.5 6.6 2,699 1,070 1,598 
Office, computing, and accounting machines......... 357 15.4 14.4 7.2 1,694 724 1,142 
Other machinery, except electrical...............0.0000 351-56,358-59 5.1 2.4 5.3 1,005 346 456 
Electrical CQUIPIMION.................cccccsscssssesssesssseseseresseed 36 6.8 9.1 4.2 8,068 1,023 1,356 
Radio and TV receiving equipmert........................4 365 5.1 5.4 4.1 52 16 18 
Communication equipment.................-cceceeeeeen 366 13.0 11.4 10.7 2,443 247 414 
Electronic COMPONEMMS...............cecccccccceeeseseeeeeeneseeee 367 10.4 13.4 6.0 3,082 526 592 
Other electrical EQUIPMENT... ec ccececcceceeeeeeee 361-64 ,369 3.7 48 1.9 2,491 234 332 
Transportation QUuIPMENT............ccccccceeeeseteeeteeeees 37 7.4 7.6 6.7 19,736 4,595 2,820 
Motor vehicles and motor vehicles equipment........ 371 5.2 1.1 1.6 11,155 271 176 
Other transportation equipment.....................0604. 373-75,379 1.5 1.4 1.3 114 20 19 
Ee 372,376 18.2 12.8 8.9 8,467 4,304 2,625 
Professional and scientific instruments. .................. ; 38 11.7 8.5 8.6 6,234 1,054 1,049 
Scientific and mechanical measuring instruments.. 381-82 15.6 7.9 9.0 3,584 72) 636 
Optical, surgical, photographic, and other 
BE enscncrcennninnennnzanenatenneneennnenesernsevenmmcoe ; 384-87 8.8 10.2 7.9 2,650 333 413 
\ 

Other manufacturing industries. ................ ccc 27,31,39 3.3 2.6 2.4 221 109 127 

NOTE: Rankings were based on total (company, Federal, and other) R&D funds. 


SOURCE: National Science Foundation/SRS, Survey of Industrial Research and Development: 1993 


Table A-23. Company and other (except Federal) R&D funds as a percent of net sales in R&D-performing 
manufacturing companies, by industry and ranked by size of company-financed R&D program: 1993 


Page 1 of 1 
Company and other R&D funds Company and other R&D funds 
as a percent of net sales 
Industry SIC code [Percent] [Dollars in millions} 
First 4 Next 4 Next 12 First 4 Next 4 Next 12 
companies | companies | companies | companies | companies | companies 
6.4° 11.7% 6.2%) $16,468 $7,053} $10,983 
Food, kindred, and tobacco products.................006 20,21 1.0 0.4 0.5 582 162 247 
Textiles ANd APPaKel......... cece cceteteeeeteeeeeeeeeees , 22,23 1.8 0.4 0.7 81 42 57 
Lumber, wood products, and furnitureé.................... 24,25 3.0 0.8 0.9 114 41 30 
Paper and alli Products..............c cc cccccsseeeeseeeeeeees 26 2.9 0.8 0.5 783 139 115 
Chemicals and alli€Gd product..............cccceeeeeeeeees 28 7.4 5.8 6.8 7,122 2,798 3,992 
I srcececessenrseecesevenerseneeenceeunseseensnel 281-82,286 7.4 3.4 43 2,797 773 1,030 
Drugs and MEGICINES. ........... cece ecteeeeeeeeeee 283 12.6 10.4 13.8 3,021 1,784 2,671 
ST tir sontutecnnansnenneenenennermenesemennatill 284-85,287-89 3.7 2.8 1.9 1,304 240 291 
Petroleum refining and extraction... 13,29 1.5 0.8 0.4 1,232 499 306 
TE oncennnncnnentannssnnsteceneeneersennecsennennenerend 30 4.5 2.0 2.3 524 90 136 
Stone, clay, and glaSS Products... ccs 32 2.5 1.3 1.4 286 92 81 
ee Gi icrcennnnnnenennanscereneceserecnscncetneneccessenens cee 33 0.8 0.6 0.8 289 93 98 
Ferrous metals and Product................cccccceceeeeeeee 331-32,3398-99 0.4 0.7 0.8 94 45 57 
Nonferrous metals and products..................ccccccee ; 333-36 2.2 0.6 1.0 196 48 41 
Fabricated metal products................cccceececeeeeeeneees 34 1.8 1.2 1.1 205 116 158 
EE cccsnennnsnansancaenaernsenseneserenrecesenernmenncenneenveced 35 8.7 5.3 6.5 2,662 1,044 1,594 
Office, computing, and accounting machines......... 357 15.2 14.3 7.2 1,678 719 1,137 
Other machinery, except electrical.................00 { 351-56,358-59 5.0 2.2 5.3 985 325 456 
ene . 36 6.2 49 43 6,872 968 1,313 
Radio and TV receiving equipment......................4 365 4.9 3.5 4.0 50 10 18 
Communication equipMent................cccceeeeeeeeee 366 (S) 11.4 10.7 (S) 247 414 
Electronic COMPONENTS. ...............cccccceseeseeseseeeeeeeeees 367 12.4 5.1 5.6 2,953 499 578 
Other electrical EQuipMeNt............. cece eeeeee 361-64 ,369 2.8 2.8 1.9 1,910 211 304 
Transportation EQUIPMENT... ccc cece eeeee ees 37 5.4 2.0 1.8 14,770 1,174 813 
Motor vehicles and motor vehicles equipment........ 371 47 1.1 1.0 10,131 271 160 
Other transportation equipment..................... cee 373-75,379 1.5 0.6 1.3 94 19 19 
Aircraft and Missile..................ccccccceseeeseeeeeeeeeeeed 372,376 8.7 2.8 2.4 4,545 885 635 
Professional and scientific instruments.................... ; 38 7.7 6.8 6.7 4,090 746 889 
Scientific and mechanical measuring instruments... 381-82 6.6 5.3 5.9 1,512 414 476 
Optical, surgical, photographic. and other 
EE bansesecnesncetnsnn cxtieveniontetecnenecnineermnnannenniel 384-87 8.5 10.2 7.9 2,579 333 413 
Other manufacturing iNdustri€S............... cece 27,.31,39 3.3 2.6 2.4 221 109 127 


KEY: 


NOTE: 


(S) = Data have been withheld because of imputation of more than 50 percent. 


Rankings were based on total (company, Federal, and other) R&D funds. 


SOURCE: National Science Foundation/SRS, Survey of Industrial Research and Development: 1993 
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Table A-24. Federal R&D funds as a percent of net sales in R&D-performing manufacturing 


companies, by industry and ranked by size of federally financed R&D program: 1993 


Page 1 of 1 
Federal R&D funds Federal R&D funds 
as a percent of net sales 
Industry SIC code [Percent] [Dollars in millions] 
First 4 Next 4 Next 12 First 4 Next 4 Next 12 
companies | companies | companies | companies | companies | companies 
I 6.3% 2.9% 5.2% $5,345 $3,882 $7,301 
Food, kindred, and tobacco products..............:ccccceeeeey 20,21 0.0 0.0 0.0 0 0 0 
TextileS ANG APPAPEl oo... ec ccceeteeeeeeteeeeeeteeeeeeeens 22,23 (D) (D) 0.0 (D) (D) 0 
Lumber, wood products, and furniture.................6008 24,25 (D) 0.0 0.0 (D) 0 0 
Paper and allli@d Product...............cccccccceeceteeeeenenes 26 (D) 0.0 0.0 (D) 0 0 
Chemicals and alli€d Product...............ccccceceseeneeseees 28 (D) 0.1 0.0 (D) 15 6 
Industrial ChEMICAIS................cccccceeeeeeceseeceeeeeeeneened 281-82,286 (D) 0.1 0.0 (D) 9 5 
Drugs ANd MEDICINES. .............ccceccecceeeeceteeeeneeeneens 283 0.3 0.4 0.0 9 6 0 
Ch TTT CR 284-85,287-89 (D) 0.0 0.0 (D) 1) i) 
Petroleum refining and @xtraction...............cccccceeeeeees 13,29 0.0 0.0 (D) 12 2 (D) 
Seca cosnennsnseansssnsnseeresteerenseennecsncosonnteennedl 30 (D) 0.0 0.0 (D) 0 0 
Stone, clay, ANd glass Products... ccc cceceeeeees 32 (D) 0.0 (D) (D) 1 (D) 
I cctrernesncensssenreccsnecsnesevscesecceqencensccenencscned 33 0.2 (D) 0.0 23 (D) 0 
Ferrous metals ANd Products................cccceeeeeeceeeeeeee 331-32,3398-99 0.4 (D) 0.0 17 (D) 0 
Nonferrous metals and products..................ccccececeees 333-36 0.0 0.0 0.0 6 0 0 
Fabricated metal product..............c:ccccccccseceseesesesseesed 34 (D) 0.2 1.5 (D) 10 4 
A 35 0.3 (S) 0.0 73 (S) 3 
Office, computing, and accounting machines............ 357 0.5 1.6 0.0 32 2 0 
Other machinery, except electrical.................:cccceeees 351-56,358-59 0.2 (S) 0.0 41 (S) 3 
Electrical CQuipMENt..............ccccccsccecsscsesesesesessesesnensen 36 1.7 1.0 0.3 1,362 21 18 
Radio and TV receiving equipment....................c0 365 (D) 0.0 0.0 (D) 0 0 
Communication CQuipMENt..................ccccceceeeeeeeeeed 366 (D) 1.0 0.9 (D) 3 1 
Electronic COMPONENTS...............ccccccccceeeeceeeseeeseeeeees 367 (S) 1.1 0.7 (S) 12 10 
Other electrical eQuipMeNt............0....ccccccccecseeeeeeseeeen 361-64,369 (D) 0.8 0.1 (D) 6 7 
Transportation EQUIPMENT................c0cccceceeeeeteeeeeeees 37 4.4 2.4 4.5 6,197 2,674 1,563 
Motor vehicles and motor vehicles equipment........... 371 (D) (D) 0.0 (D) (D) 0 
Other transportation equipment................0.....c:cccee 373-75,379 (DB) 0.0 0.0 (D) 0 0 
TT nccccntnsnctenensnaiassesenssqntencencetsecesnsed 372,376 19.7 5.5 4.5 5,132 2,670 1,563 
Professional and scientific instruments........................ 38 6.1 3.3 3.3 2,232 323 186 
Scientific amd mechanical measuring instruments.... 381-82 10.0 3.3 3.6 2,141 319 185 
Optical, surgical, photographic, and other 

IEEE esnesesencccnsscunnncesesnssmesnseceneconssnnncoesncensseeseel 384-87 0.6 17.1 0.3 91 5 1 
Other manufacturing industri€S..................0..0c cece 27, 31, 29 (D) 0.0 0.0 (D) 0 0 

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 


(S) = Data have been withheld because of imputation of more than 50 percent. 


NOTE: 


Rankings were based on total (company, Federal, and other) R&D funds. 


SOURCE: National Science Foundation/SRS, Survey of Industrial Research and Development: 1993 
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Table A-25. Total (company, Federal, and other) funds for performance of basic research, 
applied research, and development, in current and in constant dollars: 1953-93 


Page 1 of 1 
Total Basic research Applied research Development 
Year Current | Constant | Current | Constant | Current | Constant | Current | Constant 
dollars 1987 dollars 1987 dollars 1987 dollars 1987 
dollars dollars dollars dollars 
[Dollars in millions] 
SS ; $3,630 $16,500 $151 $686 $726 $3,300 2,753 $12,514 
| : 4,070 18,333 166 748 814 3,667 3,090 13,919 
| ee . 4,640 19.414 189 791 928 3,883 3,523 14,741 
EE Rr ; 6.605 27 987 253 1,072 1,268 5,373 5,084 21,542 
Sener . 7,731 31,684 271 1,111 1,670 6,844 5,790 23,730 
Serene ; 8 389 33,691 295 1,185 1,911 7,675 6,183 24,831 
ee ; 9618 37,570 320 1,250 1,991 7,777 7,307 28,543 
Se 10,509 40,419 376 1,446 2,029 7,804 8,104 31,169 
— ee 10,908 41,475 395 1,502 1,977 7,517 8,536 32,456 
Se 11,464 42,617 488 1,814 2,449 9,104 8,527 31,699 
i eteiieenaieetieeennernenatiemenndll 12,630 46,434 522 1,919 2,457 9,033 9,651 35,482 
Ee 13,512 48,780 549 1,982 2,600 9,386 10,363 37,412 
ee ; 14,185 49,947 592 2,085 2,658 9,359 10,935 38,504 
nee . 15,548 52,884 624 2,122 2,843 9,670 12,081 41,092 
ee 16,385 54,076 629 2,076 2,915 9,620 12,841 42,380 
a 17,429 54,808 642 2,019 3,124 9,824 13,663 42,965 
Ee 18,308 54,814 618 1,850) 3,287 9,841 14,403 43,123 
een ; 18,067 51,327 602 1,710 3,427 9,736 14,038 39,881 
eee ; 18,320 49,380 590 1,590 3,415 9,205 14,315 38,585 
Eee 19,552 50,392 593 1,528 3,514 9,057 15,445 39,807 
Ee 21,249 51,450 631 1,528 3,825 9,262 16,793 40,661 
ee 22,887 50,973 699 1,557 4,288 9,550 17,900 39,866 
Ee 24,187 49,161 730 1,484 4,570 9,289 18,887 38,388 
ee . 26,997 51,620 819 1,566 5,112 9,774 21,066 40,279 
ee ; 29,825 53,354 911 1,630 5 636 10,082 23,278 41,642 
| ee 33,304 55,231 1,035 1,716 6,300 10,448 25,969 43,066 
ener 38 226 58,271 1,158 1,765 7,225 11,014 29,843 45,492 
CC 44 505 62,071 1,325 1,848 8,450 11.785 34,730 48,438 
EE ; 51,810 65,665 1,614 2,046 10,699 13,560 39,497 50,060 
; 58,650 69,988 1,904 2.272 12,323 14,705 44,423 53,011 
rey ; 65,268 74,849 2.223 2,549 13,927 15,971 49,118 56 328 
ee : 74,800 82,198 2,608 2,866 15,765 17,324 56,427 62,008 
SE . 84,239 89 236 2,862 3,032 18,255 19,338 63,122 66 867 
eer ; 87,823 90.633 4,047 4,176 19,759 20,391 64,017 66.065 
eee ; 92,155 92,155 4,224 4,324 19.813 19.813 68,018 68.018 
i ievecnsnnmtnentnctccceimenmennneniie ; 97,015 93,373 4,500 4,331 20,748 19,969 71,767 69.073 
See ; 102,055 94,060 5.216 4,807 22,691 20,913 74,148 68,339 
ee 109,727 96 846 5.128 4,526 24,785 21,876 79,814 70,445 
Tir itesnasansenebtinnemeadensenneanentnl } 116,952 99,449 7,837 6,664 27 446 23.338 81,669 69 446 
ee ; 119,110 98,519 7,075 5,852 26.605 22,006 85,430 70,662 
eee ; 118,334 95.817 7.926 6,418 24,877 20,143 85.531 69.256 


1/ Character-of-work estimates were made by the National Science Foundation. See: National Science Foundation, 
National Patters of R&D Resources: 1994, NSF 95-304. 


NOTES: 


The character-of-work estimation procedure was revised for 1986 and later years; hence, these data are not directly 


comparable with data for 1985 and earlier years. See technical notes for a more complete discussion of this change. 


The 1987 GNP implicit price deflators were used to convert current dollars to constant dollars. 


Further, as a result of a new sample design, statistics for 1988-91 have been revised since originally 
published. These statistics now better reflect R&D performance among firms in the nonmanufacturing 
industries and small firms in all industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of Industral Research and Development: 1993 
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Table A-26: Funds for performance of basic research, applied research, and development, by industry and source of funds: 1991 


Page 1 of 1 
Total Basic Apphed Development 
Distribution by industry SIC code 
Total Federal Company Total Federal Company Total Federal |Company| Total Federal | Company 
[Dollars in milhons] 

LTE OT TE aS $116,952 $26,372 $90,580 $7,837 $1,712 $6,125; $27,446 $6,021; $21,425) $81,669) $18,639) $63,030 
Food, kindred, and tobacco products...................... ; 20,21 1,277 0 1,277 148 0 148 453 0 453 676 0 676 
ee 22,23 (D) (D) 236 19 0 19 (D) (D) 40 192 15 177 
Lumber, wood products, and furniture..................... 24,25 (D) (D) 200 15 0 15 70 0 70 (D) (D) 115 
Paper and alhed products................. teiiimeaintnciae 26 (D) (D) 1,174 (D) 0 (D) (D) (D) (D) 531 0 531 
Chemicals and alhed products..............................-.. 28 14,648 209 14,439 1,621 (S) 1,607 4,777 (S) 4,718 8,250 136 8.114 

OO LLL. 281-82,286 5,390 165 5,225 549 8 541 (D) (D) 1,410 3,391 117 3,274 
Drugs and medicines... ccecececeeceeeeeeeeees 283 (D) (D) 6,947 (D) (D) 940 (D) (D) 2,538 3,469 0 3,469 
TTT SE ar ae 284-85,287-89 (D) (D) 2,267 (D) (D) 126 785 15 770 1,390 19 1,371 
Petroleum refining and extraction... ] 13,29 2,498 11 2,487 (D) (D) 231 (D) (D) 948 1,314 6 1,308 
a asec nner 30 (D) (D) (D) (D) (D) (D) 400 0 400 697 0 697 
Stone, clay, and glass products........0.....0.....cc0000- 32 (D) (D) 455 50 0 50 (D) (D) 160 (D) (D) 245 
i 33 714 8 706 38 0 38 (D) (D) 313 (D) (D) 355 
Ferrous metals and products......... one 331-32,3398-99 (D) (D) 225 8 0 8 111 0 111 (D) (D) 106 
Nonferrous metals and products............................ 333-36 (D) (D) 481 30 0 30 (D) (D) 202 (D) (D) 249 
Fabricated metal product... cence 34 974 226 748 45 0 45 (D) (D) 156 (D) (D) 547 
LT 35 14,775 1,055 13,720 (D) (D) 339 (D) (D) 2,155 11,826 600 11,226 
Olfire, computing, and accounting machines........ 357 (D) (D) 10,419 (D) (D) 199 (D) (D) 1,384 (D) (D) 8,836 
Other machinery, except electrical........................ 351-56,358-59 (D) (D) 3,301 (D) (D) 140 793 22 771 (D) (D) 2,390 
Electrical equipment.................... ee Te 36 13,415 4,550 8,865 271 24 247 (D) (D) 2.581 8,958 2.922 6,036 
Radio and TV receiving equipment........................ 365 102 0 102 8 0 8 8 0 8 85 0 85 
Communication equipment... cece eees ; 366 (D) (D) (S) (D) (D) 53 (D) (D) 916 (D) (D) 2.214 
Electronic COMPONENTS ..............ccccccccecseseesseeseeeeeeee 367 3,465 288 3,177 (D) (D) 106 818 (S) 771 (D) (D) 2.300 
Other electrical equipment..0........cceccceeeees 361-64, 369 (D) (D) 2,403 (D) (D) 80 (D) (D) 886 (D) (D) 1,437 
Transportation equipment... cette 37 27,428 12,570 14,858 482 302 180 3,332 1,515 1,817 23,614 10,753 12,861 
Motor vehicles and motor vehicles equipment....... 271 (D) (D) 9,063 95 0 95 (D) (D) (D) (D) (0) (D) 
Other transportation equipment... cee. 373-75,379 (D) (D) 262 (S) 0 (S) (D) (D) (D) (D) (D) (D) 
Aircraft and missiles.................ccccccccsceceeseeseeeeeeees 372,376 16,983 11,450 5,533 364 302 62 2,091 1,105 986 14,528 10,043 4,485 
Professional and scientific instruments.................... 38 8,705 1,865 6,840 469 9 460 2,496 468 2,028 5,740 1,388 4,352 
Scientific and mechanical measuring instruments. 381-82 (D) (D) 3,017 (D) (D) 173 (D) (D) 1,168 (D) (D) 1,676 
Optical, surgical, photographic, and other 
TE icictanntnneanaetpectesenceceerancnccenneineensccenenenent ; 384-87 (D) (D) 3,823 (D) (D) 287 (D) (D) 860 (D) (D) 2.676 
Other manulacturing industries... 27,31,39 (D) (D) (D) 68 0 68 (D) (D) 74 416 60 356 
Nonmanulacturing industries... ees 07-10,12-17, 28 446 5,505 22,941 3,826 1,354 2,472 6,834 1,797 5,037 17,786 2,354 15,432 
40-42, 44-49, 
50-59, 60-65,67, 
701 ,73,75-76, 
78-79,80-81, 
83-84,87,89 
KEY: (D) = Data have been withheld to avord disclosing operations of individual companies. 


(S) = Data have been withheld because of imputation of more than 50 percent. 


NOTE: 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 


The character-ol-work estimation procedure was revised for 1986 and later years; hence, these data are not directly 
comparable with data for 1985 and earher years. See technical notes for a more complete discussion of this change. 


Table A-27: Funds for performance of basic research, applied research, and development, by industry and source of funds: 1992 
Page 1 of 1 
Total Basic Apphed Development 
Total F eder ai Company Total Federal | Company Total Federal Company Total Federal | Company 
[Dollars in milons] 

Total.......... ee $119,110 $24,722 $94,388; $7,075) $1,210) $5,865 $26,605 $5,258 $21.347| $85.430| $18.254| $67,176 
Food, kindred, and tobacco products... 20,21 1,386 0 1,386 132 0 132 454 0 454 800 0 800 
TTT ; 22.23 (D) (0) 261 32 0 32 (D) (0) 37 202 10 192 
Lumber, wood products, and furniture... 24,25 (0D) (D) Ze (D) (D) (0) 81 0 ~ (0) (0) (0) 
Paper and allied products. cccccecceceeneenernnnnnnee 26 (D) (D) 1,182 (0) 0 (0) (D) (D) 516 (0) 0 (D) 
Chemicals and allied products. 28 15,381 (Ss) 15,091 (D) (D) 1,976 5.096 17 5,079 (D) (D) 8.036 

industrial chemicais............ lalate 281 -82,286 5.165 (Ss) 4,911 (D0) (D) 529 1,206 13 1,194 (D) (0) 3,188 
CC TLE 283 7,944 (Ss) 7,934 (D) (0) 1,317 (0) (0) 2,064 (0) (D) 3,553 
LLL LEI 284-85.287-89 2.272 (S) 2.246 (D) (0) 130 (0) (0) 820 (0) (0) 1.295 
Petroleum refining and extractlon. 13,29 2.277 9 2.268 (D) (D) 200 1,051 0 1,051 1,024 8 1,016 
TET TT w (0) (0) 1,256 (0) (D) 76 195 0 195 985 0 985 
Stone, clay, and glass products... ; 32 (0) (0) 479 41 0 41 (D0) (0) 175 (D) (0) 263 
etnsieinieintiintitil dinrasiatinimsintiantmtiaeall 33 522 (S) 514 (0D) (0) 29 (D) (0) 215 272 2 270 
Ferrous metals and products. cccccccceceoneenenes 331-32,3398-99 (OD) (D) 221 (0) (0) 10 96 0 96 (0) (0) 115 
Nonterrous metals and products... 333-36 (0) (0) 293 19 0 19 123 (S) 118 (0) (0) 155 
Fabricated metal products... occcceceeeeenen 34 1,017 Pcl) 723 (D) (0) 53 (0) (0D) 153 801 084 517 
calatiiaenienaiiaes calleahdienidittintiitiiematinidieel 35 14,938 1,035 13,903 (0) (D) 706 (D) (0) 1,837; 11,949 589 11,360 
Office, computing, and accounting machines. .......... 357 (D) (0) 10,614 (0) (0) S56 (0) (0) 1,023 (D0) (0) 9.035 
£ Other machinery, except electrical... 351-56 358-59 (D) (D) 3.289 (0) (0) 180 836 22 614 (0) (D) 2.325 
Electrical equipment... ee 26 13,360 3844 9.516 (D) (0) 325 (OD) (D) 2.657 9,085 2.551 6.534 
Radio and TV receiving equipment... 35 (D) (D) 93 8 8 0 6 (D) (D) 77 
Communication equipment. ccccescccnerernnen cos (0) (0) 3,381 (0) (0) 67 (0) (0) 601 (0) (0) 2.513 
rs eirssnnernrensceeneseemmmnennnentitl 367 3,567 247 3,320 117 7 110 871 58 813 2.578 182 2.397 
Other electrical equipment. oereee 361-64, 369 (OD) (OD) 2.722 (D) (0) 140 (0) (0) 1,035 (0) (D) 1,549 
Transportation equipment.................... 37 27,494 11,202 16,292 385 235 150 2 466 1,039 1,427; 24,643 9 928 14,715 
Motor vehicles and motor vehicles equipment 371 (D) (0) 9,133 89 0 89 (D) (0) (D) (0) (0) (D) 
Other transportation equipment... 373-75,379 (0) (D) 289 26 0 26 (0) (0) (0) (0) (D) (0) 
CC TTT 372,376 17,158 (S) 6,871 270 235 35 1,742 976 766; 15,146 9.077 6.069 
Professional and scientihc instruments. mnentiedindl co) 9.542 2.221 7,321 487 ~ 479 2.343 WE 1,977 6,712 1,847 4 865 
Screntihe and mechanical measuring mstruments. 381-82 5,156 2.143 3,013 (0) (0) 150 (0) (0) 1,046 3.604 1,787 1,817 
Optical, surgical. photographic. and other 
Oe itiariantaetesieianialieeliteaneeniaiintinalill 384-87 4,386 78 4,308 (D} (D) 329 (0) (0) 931 3,108 60 3.048 
Other manulactuning industN@S. oe : 27.31.39 (0) (D) 599 79 0 79 (0) (0) 100 (0) (D) 420 
Nonmanulacturing Gusti@s ooo srres 07-10,12-17, 28.933 5,570 23,363 2.308 017 1,301 7,377 1 OA 5.393; 19.248 2,669 16.579 
40-42 44-49 
50-59,60-65,67 
701,73,75-76. 
78-79,80-81 
83-84 87 89 


KEY: (D) = Data have been withheld to avoid disclosing operations of indwidual compamnes. 
(S) = Data have been withheld because of mputaton of more than 50 percent. 


NOTE: The character-o}- work estmaton procedure was revised for 1986 and later years, hence. these data are not directly 
comparable with data tor 1985 and earker years. See technica! notes for @ more complete discussion of thus change. 


SOURCE Natona! Science Foundaton/SRS. Survey of industna! Research and Development 1993 
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Table A-28: Funds for performance of basic research, applied research, and development, by industry and source of funds: 1993 


Page 1 of 1 
Total Basic Apphed Development 
Drstributon by industry SIC code 
Total F ederai Company Total Federal | Company Total Federal Company Total Federal | Company 
[Dollars in mithons] 

SE $118,334 $22,813 $95,521 $7,926; $1,000 $6,926 $24 877 $4 892 $19,985; $85,531; $16,921) $68,610 
Food, kindred, and tobacco products....................... ; 20,21 1,338 0 1,338 97 0 97 427 0 427 814 0 814 
ee 22.23 (D) (D) 288 46 9 46 (0) (D) 37 (OD) (D) 205 
Lumber, wood products, and furniture... 24,25 (OD) (D) 248 (D) (D) 15 88 0 88 (D) (0) 145 
Paper and alhed products. eee 26 (D) (D) 1,252 195 0 195 (0) (D) 543 514 0 514 
Chemicals and alhed products... 28 (D) (0) 16,747 2.337 12 2.325 (0) (0) 5,951 (D) (0) 8,471 

industrial Chemicals ee eececeeeeeeeeennnrnne 281-82. 286 (D) (0) 5,274 (0) (D) 917 (D) (0) 1,265 (D) (D) 3.092 
ee 283 9,147 15 9,133 (D) (D) 1,241 3,922 8 3,914 (0) (D) 3.978 
ChE TS 284-85. 287-89 (D) (D) 2,340 (0) (D) 167 (0) (0) 772 (D) (0) 1,401 
Petroleum retwung and extraction....................... 13,29 2.117 14 2,103 (0) (D) (D) (D) (0D) 877 1,081 11 1,070 
TTT CT ; Kt] (0) (D) 1,092 (0) 0 (D) (D) (D) 159 893 0 893 
Stone, clay, and glass products... 32 (D) (0) 535 (0) (OD) (D) (D) (0) 186 370 85 285 
Pamary metals... AE 33 669 23 646 (D) (0) 47 (0) (D) 211 404 16 388 
Ferrous metals and products... 331-32,3398-99 289 17 272 (D) (0) 21 (D) (D) 86 (D) (D) 165 
Nonlerrous metals and products... 333-36 380 6 374 29 0 25 (0) (D) (S) (OD) (0) 223 
Fabricated metal products... oer Ke) (D) (0) 920 (0) (D) (D) (0) (D) (D) 776 203 573 
Ee ; 35 8,270 88 8,182 (0) (D) (D) (D) (D) (D) 6,337 67 6.271 
Office, computing, and accounting machines... 357 4,811 33 4,778 (0) (D) 90 (0) (0) 945 3.772 28 3,743 
Other machinery, except electrical... 351-56,358-59 3.459 55 3,404 (0) (0) (0) (D) (D) 676 2.564 39 2.528 
ee ee % 12.686 1,402 11,285 (0) 5 (D) (0) (0) (D) 9.338 1,139 8,200 
Radio and TV receiving equipment... ............ ABS (0) (D) Ra (0) 0 (D) (0) (D) (0) (D) (0) 63 
Communication equipment... 6 (D) (D) 3,129 (D) (D) (D) 258 0 258 (D) (D) (D) 
Electronic components... 367 5,316 (S) 5,089 (0D) 1 (D) 1,432 (S) 1,397 (D) (D) (D) 
Other electrical equipment. 361-64 369 (D) (0) 2,983 (0) (D) (OD) (D) (D) 1,078 (D) (0) (0) 
Transportation @Quipment. een 37 27,501 10,438 17,063 (D) (D) 153 (D) (D) 1,058; 25,161 9.309| 15.852 
Motor vetwcles and motor vetwcles equipment 371 (0) (D) 10,652 74 0 74 (D) (0) 464 (D) (D)} 10,114 
Othe: transportation equipment 373-75,379 (D) (D) 165 47 0 47 (0) (D) 12 (OD) (0) 105 
Aucratt and mvssies 372,376 15,615 9,369 6.246 288 256 32 1,421 839 582 13,906 8.274 5.633 
Professional and scentéhe instruments 38 10,288 2,767 7,521 (D) (D) 383 2,135 337 1,797 (D) (D) 5,341 
Soentihe and mechamcal measunng instruments 381-82 5,901 2.679 3,231 (D) (D) 136 1,422 312 1,110 (D) (D) 1,986 
Optical, surgical, photographic, and other 
MSWUMONS ce ; 384-87 4,387 97 4,290 (D) (D) 247 713 25 687 (D) (D) 3,355 
Other manutacturing industnes 27.31.39 (D) (0D) 763 147 0 147 Be 0 86 (D) (D) 530 
Nonmanutactuning industnes - 07-10,12-17, 31,320 5,762 25,538 2.836 346 2.490 6,495 2,503 3,992; 21.989 2.933; 19,056 
40-42 44-49. 
50-59 60-65,67, 
701 ,73,75-76, 
78-79,80-81, 
83-84 87 89 
KEY (D) = Data have been withheld to avoid disclosing operations of individual compames. 
(S) = Data have been withheld because of mputaton of more than 50 percent. 
NOTE The character-ol-work estmaton procedure was revised for 1986 and later years, hence, these data are not directly 
comparable with data for 1985 and earker years. See technical notes for a more complete discussion of this change. 
SOURCE National Scrence Foundaton/SRS, Survey of industial Research and Development 1993 


Table A-29. Number of R&D-performing companies conducting basic research and total number of R&D-performing companies, 
by industry and size of company: 1993 


Page 1 of 1 
Size of company 
Fewer than 500 500 to 999 1,000 to 4.999 5,000 to 9.999 10,000 to 24,999 25.000 of more 
industry SIC code employees employees employees employees employees employees 
Total Basic Total Basic Total Basic Total Basic Total Basic Total Basic 
research research research research research research 
EE ee : 38.330 10.080 896 185 1,185 277 238 49 179 52 125 46 
Food, kindred, and tobacco products 20,21 1,463 1,066 57 14 71 21 22 (D) 10 (D) 11 “ 
A TT : 22.23 397 184 32 4 55 19 (D) (D) - (0) (D) (0) 
Lumber, wood products, and turnture 24,25 622 151 4 5 34 5 9 (D) (D) (D) (D0) (D) 
Paper and athed products oer 26 234 38 34 20 31 5 7 (D) 9 (D) 6 (D) 
Chemicals and alked products... 28 1,443 346 56 “4 79 28 20 a 21 13 9 5 
CC lll TT 281 -82.286 77 40 16 6 12 6 (0) (D) (0) (OD) (0) 
Drugs and medicines... 283 206 19 "1 3 26 7 4 (D) 7 6 “ (D) 
AEE 284-85 287-89 1,160 285 29 5 26 “« & (D) (D) (0) (0) 0 
Petroleum retining and extraction. 13,29 B4 19 4 (D) 15 (D) 3 0 6 (0) 6 4 
A TTT TAA ct) 612 129 58 16 51 10 7 0 (D) 0 (D) 0 
Stone, clay, and glass products... 32 507 82 17 3 23 8 (0D) (D) 6 3 (0) (0) 
Prenary metals... a 33 561 61 22 6 sO (D0) 14 (0) (D) (D) (0) (D) 
Ferrous metals and products... 331 -32,3398-99) 359 15 13 (D) A4 (D) 1 (D) (D) 0 (Dd) (D) 
Nonlerrous metals and products... 333-36 202 46 9 (0) 16 (D) 3 0 (0) (0) (0) 0 
FS  ———Fabricated metal products coo cone 34 1.260 256 66 22 77 " (0) 0 4 (0) (0) (0) 
TTS 35 3,921 938 127 16 135 20 25 (0) 10 (D) (0) (D) 
Office, computing, and accounting machines... 357 472 SB 20 (0) 3 (D0) (D) 0 (0) 0 (D0) (0) 
Other machinery, except electnical......................... 351-56 358-59 3,449 Ba 107 (0) 105 (0) (0) (D) (0) (D) (0) (D) 
Electrical equipment... ; % 1,941 393 90 1 11 23 B (D) 9 0 10 (D) 
Radio and TV receiving equipment... J 365 59 (0) (D) (D) 5 (D) 0 0 0 0 0 0 
Communication equipment 0c 366 442 (D) (0) (D) 23 (D) 0 0 (D) 0 (D) 0 
Electronic components... 367 $72 82 32 4 38 10 (0) (D) (D0) 0 (D) (0) 
Other electrical equipement oes 361-64 369 RAK 241 42 6 45 ® (0) 0 6 0 6 4 
Transportation aie 37 360 116 46 5 SS 9 18 7 4 (D0) 13 5 
Motor vehicies and motor vetucies equipment : 371 134 sO 10 (D) 44 7 & 5 (D) 0 3 (D) 
Other transportation equipment... 373-75,379 195 (D) 7 (D) & (D) 4 (0) (0) (0) 0 0 
Awcratt and missiles... 372,376 31 (D) 2 (D) 14 (D) 6 (D) ‘ (0) 10 (D) 
Professional and scentiic instruments. : lA 1,438 97 72 7 64 9 6 (D) 6 (D) a (0) 
Soenthe and mechanical measunng instruments 381-82 474 33 40 (D) 26 (OD) (0) (0) (0) (D) 5 0 
Optical, surgical, photographic, and 

other instruments... 383-87 OA 63 32 (0) 3% (0) (OD) (0) (OD) 0 3 (0) 
Other manulacturing indusines..000000........... nail 27,31,39 1,146 591 44 1 47 16 12 (D) (0) (0) (0) (D) 
Nonmanulacturing ndusti@s. es 07-10,12-17, 22,341 5,615 130 w 284 81 69 1S 54 14 46 12 

40-42 44.49. 

50-59, 60-65.67, 

701,73,75-76, 

78-79,80-81. 

83-84 87 89 


KEY: (D) = Data have been withheld to avon disclosing operations of indwidual compames. 
SOURCE. National Science Foundaton/SRS. Survey of industrial Research and Development 1993 


Table A-30. Funds for industrial applied R&D performance, by product field and source of funds: 1993 


Page 1 of 1 
Product fet SIC code Total Federal Company 
[Dollars in millions} 
ee ee eee : $53,949 $8,949 $44,100 
Food and kindred PrODUCIS 8... neeceveceeevenenennennewenene ; 20 734 0 74 
ET 22 69 (0) (D) 
Chemicals and allied Products ............-.----ccccereenenenenenens 28 9048 95 8,953 
industrial inorganic and organic chemicals.............. 281.286 S04 (0) (0) 
Plastics matenals and synthetic resins, rubber 
EE 282 $22 10 912 
I I ccccccccccccecsscsssnmnercesserenensnesseces . 283 6.304 10 6.294 
Agricultural CHOICES 0 ceccseneesnennnnnnnncnnnnnen . 287 429 (D) (0) 
ST ons ons innsenmnensesnenntaniniemnmanasemennend 284-85 289 889 (0) (D) 
ne . 29 780 (0) (0) 
Rubber and miscellaneous plastics products............... ; 30 574 (0) (0) 
Stone, clay, and glass PrOGUCTS.............-ccoecceeceeeveneveres 32 179 6 173 
PRI GRIND cccccccesccccsnsssscsrenscesersnsnssnscenscnsczecsvensesssssese : 33 217 7 210 
Ferrous metals 890 PrODUCtS..... eee eee | 331-32,3398-99) 117 4 113 
Nonierrous metals and products...............-co 333-36 100 3 97 
Fabricated metal Products... cccccc scene neveennnennennnnnes 34 1,489 635 654 
Ordnance and accessories, OTMOF 0... 348 566 (D) (0) 
Other fabricated metal productS.............-cccnees 341-47,349 923 (0) (D) 
IR ceccnccesescsesessssssccsccsecsecesscnssscssenenzescnssnsenssnssssester 35 6.958 617 8,341 
ENQINGS BG MUPIMES 0 escneceneenenenvnenennnenene 351 1,512 (0) (0) 
Farm machinery and equipment... ; 352 (D) (0) 170 
Construction, mining, and materials handling 
is secsiaiiediidtadineiidiiaineiiieieentinmmnennd 353 413 10 403 
Metalworking machinery and equipment... : 354 (D) (0) 78 
Office, computing, and accounting machines.......... 357 6.539 (D) (0) 
Other machinery, except electrical... | 355-56,358-59 246 (0) (0) 
eat GIR cecccccsessccesccecscsescecssscssccessersnpeeesneceeses % 11,571 1 586 9 985 
Electnc transmission and distributon equipment. 361 3825 118 (0) (D) 
Electrical industrial apparatus... com 32 162 20 142 
Radio and TV receiving equipment... 365 139 (0) (0) 
COMMUNICATION CQUIPTMONE. 00 ce ccceccecenerenennns 366 5,026 1,030 3 996 
ENS CIONIC COMMPOMONIS oe cccccccccccnernnennnnnnnnnnnnns 367 4.285 356 3.929 
Other electrical equipment and supphes.................. | 363-64,368-69 1 641 161 1.680 
TrANSPOrtation SQUIPTMONE......ccccccccereeenrnrnnen ; 37 6.807 2,000 5.807 
Motor vehicles and equipment... cnn ; 371 3 965 (0) (0) 
Other transportation @QuipMent. ee : 373-75,379 765 (0) (0) 
Aircraft and parts.......... 372 2.375 1,156 1219 
Guided missiles and spacecralt..... en 376 1,702 1.354 148 
Professional and scientific instruments... 38. except 3825 3.095 1,024 2.071 
Scientific and mechanical measuring instruments... 381-82 1.986 998 ORR 
EE 383-87 1,109 26 1,083 
Lumber and wood products a4 18 0 18 
Paper and allind products 26 327 0 327 
Lester. 31 10 0 10 
Software............ 737 2.849 (0) (0) 
Other product feids _ 5.228 1345, 3 883 


KEY: (D) = Data have been withheld to avon disclosing operations of indwidual compares 


imputation of R&D expenditures by product held was eliminated beginning in 1985 This table. therefore. 
contains only data reported by survey respondents See ‘able A-31 for coverage ratios showing the percentage 


of each industry's applied research and development funds that respondents distributed by product held 
SOURCE Natonal Science Foundation/SRS. Survey of industnal Research and Development 1993 
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Table A-31. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry and product field: 1993 
Page 1 of 2 
Apphed Food and Textile Paper and Chemicals Petro- Rubber 
industry SIC code Coverage R&D kindred mull and alled 28 leum products 
ratio total products products products refining 30 
20 22 26 29 
[Dollars in millions] 

Eee Nee Hevereeveeerrereerresrenrenvened 0.49 $53,949 $734 $69 $327 $9,048 $780 $574 
Food, kindred, and tobacco products... es 20,21 0.63 1,241 521 0 0 0 25 0 
Te 22,23 0.34 256 (D) 43 0 0 4 0 
Lumber, wood products, and furniture..............00000000.000000..44 24,25 0.27 236 0 0 0 0 0 0 
Paper and allied products....................cccccecceceeceseeesceeeeeeeeeees 26 0.27 1,097 (D) 0 199 199 25 0 
Chemicals at d allied products................cccccccessssessseeseeseeeee 28 0.57 15,805 116 (D) (D) (D) 7,441 (D) 
ee 281-82,286 0.51 5,707 (D) (D) (D) (D) 1,392 (D) 
TT 283 0.60 7,899 47 0 0 0 4,923 0 
A TE 284-85,287-89 0.63 2,197 (D) 0 (D) (D) 1,126 0 
Petroleum refining and extraction... ccc cee 13,29 0.63 1,960 0 (D) 0 0 356 557 
Rubber products... .........cccccceecsessseesssessssscessseesssveeseeene- oe 30 0.51 1,052 0 0 (D) (D) 51 0 
Stone, clay, and glass products... ceeeeeeeeeees 32 0.58 584 (D) 0 (D) (D) 85 0 
Te Ee 33 0.40 621 0 0 (D) (D) (D) (D) 
Ferrous metals and products.......................cccccceeceecceee sees 331-32,3398-99 0.58 267 0 0 0 0 (D) (D) 
Nonferrous metals and products.........................000ccc0000065 333-36 0.34 355 0 0 (D) (D) (D) 0 
Fabricated metal products........................ccccccceeceeeeeeee eeeeeeee 34 0.42 1,151 (D) 0 0 0 12 0 
Machinery..................... ileal ie 35 0.55 7,978 (D) (D) 0 0 6 (D) 
Office, computing, and accounting machines................... 357 0.60 4,722 0 0 0 0 0 0 
Other machinery, except electrical......0......0....cccccceeceeee es 351-56,358-59 0.49 3,255 (D) (D) 0 0 6 (D) 
ee 36 0.44 12,340 0 0 0 0 81 (D) 
Radio and TV receiving equipment... ceeeeeeee 365 0.00 82 0 0 (D) (D) 0 0 
Communication equipment... cc cccececceseeseeseeeeeeeeees 366 0.20 3,545 0 0 (D) (D) 0 0 
ne 367 0.51 5,189 0 0 0 0 3 0 
Other electrical equipment... oo... ecceeceeseeeeseeseeeeee 361-64,369 0.58 3,524 0 0 0 0 78| 0 
Transportation equipment... ccccccecceescesseeeeeeeeeeeees ; 37 0.43 27,092 0 (D) 0 0 82 (D) 
Motor vehicles and motor vehicles equipment.................. 371 0.65 11,626 0 (D) 0 0 78 0 
Other transportation equipment.................ccccececeeeeeeeeeees 373-75,379 0.26 139 0 0 0 0 0 0 
ic cicseenncmncnesinrcanieitinnmenteianmnanaienetl 372,376 0.26 15,327 0 (D) 0 0 4 (D) 
Professional! and scientific instruments......................eee 38 0.25 9,892 0 0 0 0 66 0 
Scientific and mechanical measuring instruments............ 381-82 0.28 5,758 0 0 0 0 (D) 0 
Optical, surgical, photographic, and other instruments..... 383-87 0.21 4,134 0 0 0 0 (D) 0 
Other manufacturing industries. .......0...........cccccceceeeeeeeeeees 27,31,39 0.41 617 0 0 (D) (D) (D) 0 
Nonmanufacturing industries... cceeeteeeeeeeeeeees ] 07-10,12-17, 0.59 28,485 (D) 0 (D) (D) 807 (D) 

40-42,44-49, 

50-59,60-65,67, 

701 ,73,75-76, 

78-79,80-81, 

83-84,87,89 


See explanatory information and SOURCE at end of table. 
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Table A-31. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry and product field: 1993 
Page 2 of 2 
Stone, clay Primary Fabricated Machinery Electrical Transpor- Profes- Other 
and glass metals metal 35 equipment tation sional and product 
industry SIC code products 33 products 36 equipment scientific feids 
32 34 37 instru- 
ments 
38 
[Dollars in millions] 
I $179 $217 $1,489 $8,959 $11,571 $8,806 $3,095 $5,256 
Food, kindred, and tobacco products.....................c6cccecceees 20,21 0 0 0 (D) (D) 0 0 204 
Textiles o.1d apparel................cccccceees ageerenmeenaindl 22,23 (D) 0 0 6 (D) 0 0 19 
Lumber, wood products, and furniture.....................c6ccccccee ] 24,25 0 0 0 0 (D) (D) (D) 25 
Paper arnd allied products..............0.0ccccccccccceseccsseeeseeesereeeees 26 (D) 0 0 10 0 0 0 52 
Chemicals and allied products..................0ccccccceseesseeeeeseeeees : 28 5 8 (D) 14 55 45 362 323 
ST enc crscneenexsesennevasessteevnenesennennenneneneneel 281-82,286 (D) (D) (D) (D) 46 26 125 119 
I cerscovzseevevereversnvneuscneeeseuseconeenaceneeneeced ; 283 0 0 (D) (D) 0 4 213 136 
TOLLED 284-85,287-89 (D) (D) 0 0 8 14 23 68 
Petroleum refining and extraction... cece ce ceeeeeees 13,29 60 0 (D) 5 16 (D) 80 107 
entsininteaeitinneersnceseemnneenninneeneneentell Ww 427 0 0 (D) (D) 11 0 32 
Stone, clay, and glass products... ccc cccecceeeeeeseees 32 0 0 (D) (D) 41 31 25 3 
Primary metals..................0..00600 enim 33 (D) 129 18 16 21 8 (D) yg 
Ferrous metals and product. ..................ccccccccccceeeeeeseeeeeee 331-32,3398-99 (D) (D) (D) 6 0 5 0 0 
Nonlerrous metals and products. ..............0......c.ccccceecc scenes 333-36 0 (D) (D) 4 21 1 (D) 9 
Fabricated metal products. .................006.0ccccccccscceecseeenseeeeees ; 34 20 17 (D) 33 19 45 14 100 
ETT TT 35 4 (D) 66 3,085 685 104 33 340 
Office, computing, and accounting machines.................... 357 0 0 (D) 1,875 582 0 (D) 75 
Other machinery, except electrical................0.0ccccccceeceeee 351-56,358-59 4 (D) (D) 1,211 104 104 (D) 265 
sion iainaee ner ntatenennscancencninconnnisnennginenedl 36 10 (D) (D) 114 3,232 1,133 67 268 
Radio and TV receiving equipment... cece 365 0 0 0 0 0 0 0 0 
Communication equipment..............600..ccccccccceeseeseeeeeeseeees 366 0 0 0 3 594 (D) (D) 48 
POPC GHPIITTIIUID, .0...0500...ccsescccssescessoveceees secssseeeoes 367 (D) 0 (D) 26 2,158 (D) (D) 115 
Other electrical equipment............0...00.cccccccccceeeesceseeeeeeees ; 361-64,369 (D) (D) (D) 86 480 1,116 23 105 
Transportation equipment....................00.066. sapere 37 12 55 380 930 2,126 6,854 (D) 925 
Motor vehicles and motor vehicles equipment.................. 371 (D) 51 (D) 429 1,513 4,683 (D) 537 
Other transportation equipmentt.......................ccccceeeeceeeee 373-75,379 0 0 0 0 0 5 0 5 
hh TT 372,376 (D) 4 (D) 500 613 2,166 153 383 
Professional and scientific instruments. ....................0.....004. 38 (D) 2 (D) 68 425 328 2,249 237 
Scientific and mechanical measuring instruments............ 381-82 0 0 (D) (D) 406 328 1,589 176 
Optical, surgical, photographic, and other instruments..... 383-87 (D) 2 (D) (D) 20 0 660 61 
Other manufacturing industries............0.......cccceceeeeceeeeees 27,31,39 (D) 0 4 15 21 0 4 161 
Nonmanufacturing industries........0..00...0.600 eee concn ; 07-10,12-17, 6 2 20 4,651 4,924 215 100 2,451 
40-42,44-49, 
50-59,60-65,67, 
701 ,73,75-76, 
78-79,80-81, 
83-84 87,89 
KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 


NOTE: 


of each industry's applied research and development funds that respondents distributed by product field. 
“Other product fields” includes Lumber and Wood Products (SIC 24) and Leather (SIC 31). 


SOURCE: National Science Foundation/SRS, Survey of Industrial Research and Development: 1993 


imputation of R&D expenditures by product field was eliminated beginning in 1985. Coverage ratios show the percentage 


Table A-32. Total (company, Federal, and other) funds for industrial applied R&D performance, 
by industry and detailed product field: 1993 


5 Page 1 of 5 
| Chemicals 
industrial Plastics, Drugs Agr.cultural Other 
Industry SIC code inorganic synthetic and chemicals chemicals 
and resins, medicines 287 284-85, 
organic rubber, and 283 289 
chemicals fibers 
281.286 282 
[Dollars ir millions] 
EI eS NN ATE e ROOT $504 $922 $6,304 $429 $889 
Food, kindred, and tobacco products.......... 20,21 0 13 0 (D) (D) 
Textiles and apparel... cc cecceeceeees 22,23 i) 4 0 0 ) 
Lumber, wood products, and furniture........ J 24,25 0 0 0 0 0 
Paper and allied products............... 0.0.0.0... 26 (D) 11 0 0 (D) 
Chemicals and allied products.................... ; 28 393 430 5.516 407 695 
Industrial ChemMicall$...............cccccceceeeeeeeeeeee 281-82,286 311 (D) (D) 174 (D) 
Drugs and Medicines... ccceeceeee 283 (D) (D) 4,781 109 (D) 
BE MII. ...cccnncscosccceceresccescssessooccses ; 284-85 287-89 (D) 28 (D) 124 607 
Petroleum refining and extraction................ 13,29 (D) 179 0 0 (D) 
ERE 30 0 (D) 0 0 (D) 
Stone, clay, and glass products.................. ; 32 (D) 50 0 0 (D) 
ee 33 0 (D) 0 0 0 
Ferrous metals and products..................... 331-32,3398-99 0 (D) 0 0 0 
Nonferrous metals and products............... 333-36 0 (D) 0 0 0 
Fabricated metal product... 34 0 11 1 0 0 
| A A 35 ) (D) ) ) (D) 
Office, computing, and accounting 
eee 357 0 0 0 0 0 
Other machinery, except electrical............ 351-56 358-59 0 (D) 0 0 (D) 
Electrical eQuipmMentt................ccccccccccceeeeees 3 (D) (D) 0 0 0 
Radio and TV receiving equipment........... 365 0 0 0 0 0 
Communication equipment... 366 0 0 0 0 0 
Electronic COMPONENS ...0..... ee ecco 367 (D) (D) 0 0 0 
Other electrical equipment... j 361-64 369 (D) (D) 0 0 0 
Transportation EQuipMeNnt.............. eee 37 (D) (D) 0 0 (D) 
Motor vehicles and motor vehicles 
eee 371 (D) (D) 0 0 0 
Other transportation equipment ee 373-75,379 0 0 0 0 0 
Aircraft and missiles......................000006. j 372,376 0 (D) 0 0 (D) 
Professional and scientific instruments....... 38 Cc (D) 38 0 (D) 
Scientific and mechanical measuring 
TTT TE 381-82 0| (D) 0 0 0 
Optical. surgical, enamine and other 
instruments......... 383-87 | 0 (D) 38 0 (D) 
Other manufacturing industries.................... 27.31.39 0 (D)| 0 0 
Nonmanufacturing industries. 07-10.12-17, (D) | (D), 749 20) 21 
40-42,44-49, | | 
50-59.60-65.67, | | | 
701.73,75-76, | | | | 
78-79,80-81, | | | | 
| 83-84 87.89 | | | 
| 1 i | 


See explanatory information and SOURCE at end of table. 
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Table A-32. Total (company, Federal, and other) funds for industrial applied R&D performance, 
by industry and detailed product field: 1993 


Page 2 of 5 
Primary metals Fabricated metals Computer 
programming, 
Gata 
Ferrous § Nonferrous Other Ordnance (processing. and 
industry SIC code metals and | metaland | fabricated other computer 
products products metal accessones related 
331-32 333-36 products services 
3398-99 341-47, 349 737 
[Dollars in millions} 
Eee SORT E $117 $100 $923 $566 $2,849 
Food, kindred, and tobacco products.......... 20.21 0 0 0 0 0 
Textiles and apparel... .cccccceeceeseeeeees 22.23 ) ) 0 0 0 
Lumber, wood products, and furniture......... 24,25 0 0 0 0 0 
Paper and allied products........................... 26 0 0 0 0 0 
Chemicals and allied products.................... 28 (D) (D) (D) (D) 0 
industrial chemical... 281 -82.286 0 (D) (D) (D) 0 
Drugs ANd MEDICINES... cececceceeeeees 283 0 0 (D) 0 0 
Lf Ee 284-85 287-89 (D) 0 i) 0 0 
‘ 
Petroleum refining and extraction................ 13,29 ) 0 (D) 0 (D) 
Rubbe)r PrOGUCt oo eccececssessecssessessesven 30 0 0 0 0 0 
Stone, clay, and glass products.................. 32 0 0 (D) 0 0 
LA 33 95 34 18 0 0 
Ferrous metals and products.................... |  331-32,3398-99 95 (D) (D) i) 0 
Nonferrous metals and products............... 333-36 0 (D) (D) 0 0 
Fabricated metal products... 34 (D) (D) 72 (D) 0 
Te 35 0 (D) 66 0 255 
Office, computing, and accounting 
IIT inn nnecenitunssennesintnneaketunnnetnenensmnnenatl 357 0 0 (D) 0 249 
Other machinery, except electrical............ 351-56,358-59 0 (D) (D) 0 6 
Electrical Equipment... ccs 36 0 (D) (D) 0 91 
Radio and TV receiving equipmert........... 365 0 0 0 0 0 
Communication equipment........................ 366 0 0 0 0 (D) 
Electronic COMPONENS ....... oo ceceeee 367 0 0 (D) 0 (D) 
Other electrical equipment........................ ; 361-64 369 0 (D) (D) 0 50 
Transportation equipment... ; 37 (D) (D) 243 137 (D) 
Motor vehicles and motor vehicles 
SECS 371 (D) (D) (D) (D) (D) 
Other transportation equipment................. 373-75,379 0 0 0 0 0 
Aircraft and MISSES... ccccccccccceeeeees 372,376 (D) (D) (D) (D) (0) 
Professional and scientific instruments....... 38 (D) (D) 9 (D) 7 
Scientific and mechanical measuring 
eee 381-82 0 0 (D) (D) (D) 
Optical, surgical, photographic. and other 
eT sincccesichisenitdinteniunnanmnnsdaseienisiial 383-87 (D) (D) (D) 0 (D) 
Other manufacturing industries................... 27 31,39 0 0 4 0 34 
Nonmanuftacturing industries....................... 07-10,12-17, (D) (D) 20 0 2.420 
40-42,44-49, 
50-59.60-65.67. 
701 ,73.75-76, 
78-79.80-81, 
83-84 87 89 


See explanatory information and SOURCE at end of tabie. 
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Table A-32. Total (company, Federal, and other) funds for industrial applied R&D performance, 
by industry and detailed product field: 1993 


Page 3 of S 
Mactunery 
Engines Farm Construc Metal- Office Other 
industry SIC code and machinery | tion, min working computing machinery 
turbines and ing, and machinery and except 
351 equipment matenais and accounting electncal 
352 handling equipment machines 355-56 
machinery 354 357 358-59 
353 
[Dollars in millions] 

EE eT $1.512 (0) $413 (0) $6 539 $246 
Food, kindred. and tobacco products.......... 20.21 0 0 0 0 0 (D) 
Textiles and apparel cceceereeeen 22.23 0 ) 0 (D) 0 (D) 
Lumber, wood products. and furniture......../ 24.25 0 0 0 0 0 0 
Paper and alli@d products... eens 26 0 0 0 0 (OD) (0) 
Chemicals and allied products.................... ; 28 0 0 (0) 0 0 (D) 

industrial chemicall$ .....................ccccccccees 281 -82.286 0 0 (D) 0 0 (D) 
Drugs 8d MEDICINES... ecccceeeeeeneeene 283 0 0 0 0 0 (0) 
ee : 284-85 287-89 0 0 0 0 0 0 
Petroleum refining and extraction................ 13,29 0 ) (D) ) (0) 0 
TTC LLC 30 0 0 0 0 0 (D) 
Stone. clay, and glass products................. 32 0 0 0 (D) 0 0 
ET Te ; 33 0 0 (D) (D) (D) (D) 
Ferrous metals and products..................... 331-32,3398-99 0 0 (D) (0) 0 (0) 
Nonferrcus metals and products............... 333-36 0 0 0 (D) (D) (D) 
Fabricated metal products... ooccccccoceen 34 (0) 0 1 (Db) (D) 5 
iittala teataitaaiaatemammninnentnemnannati 35 520 (D) 321 62 1,875 (D) 
Office, computing, and accounting 
Ree TA Te 357 0 0 0 0 (D) (D) 
Other machinery. except electrical............ 351-56.358-59 520 (D) 321 62 (PD) (D) 
Electrical CQuipme’ th...........ccccccccccceseeenseevens 36 (D) 0 (D) (D) 22 (D) 
Radio and TV receiving equipment... peonenensel 365 0 0 0 0 0 0 
Communication @QuipMeNnt........... eee 366 0 0 0 (D) (D) 0 
Electronic COMPONENTS o.oo... ccccccecececeeeeee 367 0 0 (D) (D) (D) (D) 
Other electrical equipment... ; 361 -64,369 (D) ) 0 ) (D) (D) 
Transportation equipment... 37 865 (D) (D) (D) (OD) (D) 
Motor vehicles and motor vehicies 
equipment . 371 (D) (D) 0 0 0 0 
Other transportation equipment... —_ 373-75,379 0 0 0 0 0 0 
Aircraft and missiles........... mareeeesernnnreeceel 372.376 (D) (D) (D) (D) (D) (D) 
Professional and scientific instruments... 38 (D) 0 0 0 (D) 25 
Scientific and mechanical measuring 
instruMents............ 381-82 (D) 0 0 0 (D) (D) 
Optical. surgical! photographic and other 
instruMents........ od 383-87 0 0 0 0 0 (D) 
Other manufacturing industries. ......... _— 27.31.39 0 0 0 0 (D) (D) 
Nonmanutacturing industries. 07-10.12-17, 22 (D) 26 0 4,581 (D) 
| 40-42,44-49, 
| 50-59.60-65.67, 
701.73.75-76, 
| 78-79.80-81, 
| 83-84 87 89 


See explanatory information and SOURCE at end of table. 
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Table A-32. Total (company, Federal, and other) funds for industrial applied R&D performance, 
by industry and detailed product field: 1993 


| 
Page 4 of 5 
Electncal equipment 
transmis- cal in- television catons tronic electrical 
industry SIC code Gistribu- appa- sets, 366 and and 
ton ratus except accessones supplies 
361.3825 cation types 368-69 
365 
[Dollars in millions) 
Ee. Se ET $118 $162 $139 $5,026 $4,285 $1,641 
Food, kindred. and tobacco products.......... 20.21 0 (D) 0 0 0 0 
Textiles and apparel... 22.23 0 0 0 (D) 0 i) 
Lumber, wood products, and furniture........ : 24.25 0 0 0 0 (D) ) 
Paper and ated product... ee. 26 0 0 0 0 0 0 
Chemucais and allied products.................. 28 0 (0) 0 0 (0) 0 
Industrial Chemicals... ccccceeeeens 281 -82,286 0 (D) 0 0 (0) 0 
Drugs 80 MEDICINES... .ccccceeeneennen : 283 0 0 0 0 0 0 
TTT inncctncinin, sibieniniiintiteaeenaiianns ; 284-85 287-89 0 0 0 0 8 0 
Petroleum ré. ning and extraction................. 13,29 0 0 0 0 (D) (D) 
| CaaS 30 0 0 0 0 0 (D) 
Stone, clay, and glass products................... 32 0 0 0 (D) (D) 0 
La ED . 33 (D) ) i) (D) (D) (0) 
Ferrous: < and products.................... |  331-32,3398-99 0 0 0 (D) 0 (D) 
Nonferrous :etals and products............... 333-36 (D) 0 0 (D) (0) (D) 
Fabricated metal products... 34 (D) 6 0 (D) 7 (D) 
ee 35 (0) (0) 0 91 428 143 
IIT orien tngnnnnnerennentasnmennennanensennnscent 357 0 0 0 (D) 394 (D) 
Other machinery, except electrical............ 351-56.358-59 (D) (OD) 0 (D) 34 (0) 
eT ee 36 (D) a4 (0) 559 2,197 250 
Radio and TV -sceiving equipment........... 365 0 0 0 0 0 0 
Communication equipment... ; 366 (D) (OD) (0) 497 68 (D) 
Electronic: COMPONENE ooo eccee. 367 (D) (D) (D) 13 2,053 (0) 
Other electrical equipment...................... 361-64, 36¢ 46 77 0 49 76 232 
Transportation equipMeNnt.....0.. : 37 -D) (D) (D) 284 (D) (D) 
Motor vehicles and motor vehicles 
ree 371 (0) 0 (D) (D) (D) (D) 
Other transportation equipment................. 373-75,379 0 0 0 0 0 0 
Ancrat and missiles........................0.. ; 372.376 (D) (D) 0 (D) (D) (D) 
Professional and scientific instruments....... 38 (D) (D) (D) 145 169 97 
Scientific and mechanical measuring 
ene 381-82 (D) (D) (D) 145 156 (D) 
SITITTT cnsncstnnemnsesccseninnnsennessesenmneneetl 383-87 0 (0) 0 0 13 (D) 
Other manutacturing industries................... 27.33.39 (D) 0 0 0 (D) (D) 
Nonmanutacturing industries... 07-10.12-17, 26 (0) (D) 3 895 936 59 
40-42 44-49. 
50-59 60-65 67. 
701.73,75-76, 
78-79 80-81. 
83-84 87 89 


See explanatory information and SOURCE at end of table. 
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Table A-32. Total (company, Federal, and other) funds for industrial applied R&D performance, 
by industry and detailed product field: 1993 


a : Page 5 of 5 
Transportation equipment Professional and 
scientific instruments 
Motor Other Aircraft Guided Scientific | Optical. 
vehicies transpor- and missiles and surgical 
industry SIC code and tation parts and mechanical photo- 
equipment | equipment 372 space- measuring graphic 
371 379 craft instruments and other 
376 381-82 instruments 
383-87 
[Dollars in millions} 

Total a SRT a TTT $3,965 $765 $2.375 $1,702 $1,986 $1,109 
Food. kindred. and tobacco products... 20.21 0 0 0 0 0 0 
Textiles and apparel... deinen 22.23 0 0 0 0 0 0 
Lumber. wood products, and furniture leoieid : 24.25 (D) 0 0 0 (D) 0 
Paper and allied products.......................... 26 0 0 0 0 0 0 
Chemicals and allied products..................... 28 30 0 (D) (D) 214 147 

industrial CheMicalls.....................000000 28 1-82,.286 (D) 0 (D) (D) (D) (D) 
Drugs ANd MEDICINGS...............cccccccceeeereees 283 (D) 0 0 0 (D) (D) 
CE ; 284-85 287-89 (D) 0 0 (D) (D) (D) 
Petroleum refining and extraction................ 13,29 0 (D) 0 0 (D) (D) 
TTT LNT 30 (D) 0 (D) 0 0 0 
Stone, clay, and glass products.................. 32 30 0 (D) 0 (D) (D) 
Pe I cscevnessncnsesncensesscevecseseescsocens J 33 (D) (D) (D) 0 (D) 0 
Ferrous metals and products.................... 331-32,3398-99 (D) (D) (D) 0 0 0 
Nonferrous metals and products............... 333-36 0 (D) (D) 0 (D) 0 
Fabricated metal products oo... 34 19 (D) (D) (D) (D) (D) 
Ee 35 79 15 (D) (D) 29 3 
Office, computing, and accounting 
I iciniciinnsiineseensens meneennndemeunental 357 0 0 0 0 0 (D) 
Other machinery, ‘except electrical............ 351-56,358-59 79 15 (D) (D) (D) (D) 
Electrical EQuipmentt.......... oc ceceeeees 36 (b) 19 (D) 0 50 17 
Radio and TV receiving equipment........... 365 0 0 0 0 0 0 
Communication equipment... 366 0 (D) (D) 0 (D) (D) 
Electronic COMPONENMS ..0. ces 367 (D}! 0 0 0 0 (D) 
Other electrical equipment... waite 361-64 ,369 (b} (D) (D) 0 (D) (D) 
Transportation equipment... 37 (D) 710 (D) (D) (D) (D) 
Motor vehicies and motor vehicles 
equipment......... i | wall 371 (D) (D) (D) (D) (D) 0 
Other transportation equipment. 373-75,379 0 (D) 0 0 0 0 
Aircraft and missiles. ancien 372,376 (OD) (D) 1067 536 (D) (D) 
Professional and scientific instruments 38 (D) 0 (D) (D) 1,432 816 
Scientific and mechanical measuring 
instruments.......... 381-82 (D) 0 (D) (D) 1,425) 164 
Optical. surgical. photographic and other 
instruments 383-37 0 0 0 () 7 652 
Other manutactunng industnes - 27.31,39 0 0 0 0 (D) | (D) 
Nonmanutacturing industnes ) 07-10,12-17, 7 17 (D) (D), 15 | 85 
40-42 44-49. | | 
50-59.60-65.67, | | 
701.73.75-76, | 
78-79.80-81, | | 
a os 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 


NOTE imputation of R&D expenditures by product field was eliminated beginning in 1985. This table. therefore. 
contains only data reported by survey respondents. See table A-31 for coverage ratios showing the percentage 
of each industry's appled research and development funds that respondents distributed by product field 


SOURCE: National Science Foundation/SRS. Survey of industnal Research and Development: 1993 
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Table A-33. Total (company, Federal, and other) funds for industrial energy R&D performance, by industry: 1983-93 and projected 1994 


Page 1 of 2 
Proyected 
industry SIC code 1983 384 1985 1986 1987 1988 1989 1990 1991 1992 1993 “994 
[Dollars in milhons] 

Eee a a $4,345, $4446) $3,954) $3,358 $3,576) $3,706) $3,789 $4004 $4615 $3,225 $2,747 $2,761 
Food, kindred. and tobacco products 1/ 20,21 (T) (S) 2 2 (S) y (D) (0) (D) (D) 0 (0) 
Textiles and apparel... 22.23 (T) 2 1 (D) (D) (D) (D) (D) 0 0 0 0 
Lumber, wood products, and furniture... 24,25 5 5 3 (0) (D) (D) (D) (0) (0) (0) (0) (0) 
Paper and allied products... ooo 26 3 6 (D) (D) 1 1 (0) (D) (D) 1 (D) (0) 
Chemicals and allied products... eee 28 345 191 162 (S) (S) (S) 111 417 (0) 72 (D) (0) 

TTT 281-82.286 335 181 (0) (0) (0) (D) 108 414 (D) 66 (D) (0) 
Drea BAD MODICIMNES 0... ecceecceceeeeeeecenernrereeenen 283 (T) (D) (OD) (D) (OD) (0) (0) (OD) (D) (0) 0 0 
ee 284-85 ,287-89 (T) (D) 2 2 2 4 (D) (D) (OD) (D) 0 0 
Petroleum refining and extraction... 13,29 1,284 1,356 1,199 999 914 1056; 1,128 1,177 1,416 1,150 798 742 
TT 30 17 16 (D) (D) (D) (D) (D) (D) (0) (D) 2 2 
Stone, clay. and glass Products... es 32 7 5 (D) (0) 1 (D) 1 (0) (0) (DO) (D) (0) 
TELE 33 92 (S) (S) 74 18 21 (D) (D) 26 3 17 21 
Ferrous metals and products... ose 331-32,3398-99 35 35 26 (OD) (D) (D) (D) (D) (D) (D) (D) (D) 
Nonferrous ‘ietals ANd PrODUCtS 0 oceeee 333-36 57 (S) (S) (D) (0) (D) (0) (D) (D) (OD) (OD) (OD) 
Fabricated metal Product... cceceeereen 34 31 (D) 8 (0) (0) (D) 14 49 2 (OD) (0) 0 
EE aia nibiecetiiiadiaitieaaiiid 35 163 201 240 261 (D) 244 260 254 (S) 154 (0) (OD) 
Office, computing, and accounting machines............ 357 (T) (S) 12 (D) (0) (D) (D) 0 (0) (D) 0 0 
Other machinery, except electrical... | 351-56,358-59 144 179 226 (D) (D) (0) (0) 235 (OD) (D) (0) (D) 
Electncal equipment............ 36 813 752 *733 (D) 578 680) 647 627 (0) (D) (D) (D) 
Radio and TV receiving equipment... 365 0 0 0 0 0 0 0 0 0 0 0 0 
COMM WAGON SQUIPMONE 0 oeeceereeenen 366 150 (D) 115 (D) (D; (D) (0) (D) (OD) (0) (D) (D) 
BRB CUGINS COTPGTBIIB......<cccccccsccccccccsscsccscscesserescssocsed 367 82 (D) (D) (D) (D) (0) (D) (D) (D) 8 14 22 
Other electrical equipments 36 1-64 369 581 618 (D) (0) (S) (D) (D) (D) (D) (D) (0) (D) 
Transportation @QuipmMeNt.... oo ccccccccscseeenneenenns 37 (T) (0) (S) (S) (S) (0) 847 863 (S) (D) (0) (0) 
Motor vehicles and motor vehicles equipment........... 371 (T) (D) (D) (0) (D) (D) (D) (D) (OD) (D) (D) (D) 
Other transportation Equipment... cen 373-75,379 2 1 (0) (0) ‘D) (D) (0) (D) 0 0 0 0 
ee 372,376 425 661 681 4 “4 652 577 626 (D) 478 381 (S; 


See explanatory information and SOURCE at end of table. 
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Table A-33. Total (company, Federal, and other) funds for industrial energy R&D performance, by industry: 1983-93 and projected 1994 


Page 2 of 2 
Projected 
Industry SIC code 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 
[Dotars in miions 
Professional and scientific instruments........................ 38 $45 $36 (D) (D) $17 $16 $12 $11 (S) (S) (D) (D) 
Scientific and mechanical measuring instruments..... 381-82 (T) (D) (D) (D) (D) (D) (D) (D) (D) (D) 0 0 
Optical, surgical, photographic, and other 
ETT 384-87 (T) (D) (D) 0 (D) (D) (D) (D) (D) (D) (D) (D) 
Other manufacturing industries 1/...........................0- 27,31,39 17 12 0 0 0 0 (D) (D) (D) 0 0 0 
Nonmanufacturing industries 2/....................ccceseeeeeeeed 07-10,12-17, 349 424 338 328 433 551 614 730 697 594 636 664 
40-42,44-49, 
50-59,60-65,67, 
701,73,75-76, 
78-79,80-81, 
83-84 ,87,89 | 


1/ Until 1984, tobacco products, SIC 21, was included with "other manufacturing industries." 
2/ Nonmanufacturing industries for 1990 and prior years included the following SiICs 

only: 10-11, 14-17, 40-42, 44-51, 53-54, 56, 60, 62-63, 72-73, 78, 806-07, and 87. 
3/ Less than $0.5 million. 


9S 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
(S) = Data have been withheld because of imputation of more than 50 percent. 
(T) = Data are not separately available but are included in the total. 


NOTE: As a result of a new sample design, statistics ior 1988-91 have been revised since originally 
published. These statistics now better reflect R&D performance among firms in the nonmanufacturing 
industries and small firms in all industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of Industrial Research and Development: 1993 
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Table A-34. Company and other (except Federal) funds for industrial energy R&D performance, by selected industry: 1983-93 and projected 1994 


Page 1 of 1 
| 
Projected 
industry SIC code 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 
[Dollars in millions] 
ee TO $2,842 $2,962 $2,537 $2,167 $2,410 $2,317 $2,418 $2,558; $2,691; $2,084) $1,694 $1,679 
\ 

Chemicals and allied products..........: 28 166 169 (D) (D) 59 97 412 (D) (D) (D) (D) 
Petroleum refining and extraction...... 13,29 1,218 (D) 1,145 957 911 1,050 1,124 1,174 1,409 1,143 730 735 
Machinery............--.0c0-seceeseeseessessesseeees 35 (T) (D) (D) (D) 229 246 220 (S) 146 177 213 
Electrical equipment......................0- 36 132 123 71 (D) 123 92 90 101 159 114 128 
Aircraft and missiles......................0 372,376 (T) 190 264 236 211 160 199 (D) (D) (D) (D) 
All other manufacturing industries...) ....................c00 (T) 779 610 497 564 450 451 173 (S) 4° 24 29 
Nonmanufacturing industries 1/......... 07-10,12-17, 143 189 84 (D) 195 248 290 274 281 403 393 

40-42,44-49, 

50-59,60-65,67, 

701,73,75-76, 

78-79,80-81, 

83-84 ,87,89 


1/ Nonmanufacturing industries for 1990 and prior years included the following SICs only: 
10-11, 14-17, 40-42, 44-51, 53-54, 66, 60, 62-63, 72-73, 78, 806-07, and 87. 


KEY: 


(S) = Data have been withheld because of imputation of more than 50 percent. 


(T) = Data not separately available, but are included in total. 


NOTE: 


(D) = Data have been withheld to avoid disclosing operations of individual companies. 


As a result of a new sample design, statistics for 1988-91 have been revised since oricinally 


published. These statistics now better reflect R&D performance among firms in the no manufacturing 
industries and small firms in all industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of Industrial Research and Development: 1993 
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Table A-35. Federal funds for industrial energy R&D performance, by selected industry: 1983-93 and projected 1994 


Page 1 of 1 
Projected 
Industry SIC code 1983 1984 1985 1986 1987 1$88 1989 1990 1991 1992 1993 1994 
{Dollars in millions] 
eee TT $1,503 $1,484 $1,417 $1,191 $1,166 $1,389 $1,371 $1,446 $1,924) $1,141) $1,053 $1,082 
Chemicals and allied products..........; 28 179 22 (D) (D) (D) 13 14 5 (D) (D) (D) (D) 
Petroleum refining and extraction...... 13,29 66 (D) 54 42 3 6 4 3 6 7 8 (S) 
nats ieiermenteeeenrscnmntedl 35 (T) (D) (D) (D) (D) 15 14 34 (S) (D) (D) (D) 
Electrical equipment.........................- 36 681 629 662 (D) (D) 557 555 537 (D) (D) (D) (D) 
Aircraft and missiles.......................... 372,376 (T) 471 417 302 (D) 441 417 427 (D) (D) (D) (D) 
All other manufacturing industries...) ...............-....cccce (T) 52 13 4 5 1 0 2 1 2 2 1 
Nonmanufactunng industries 1/......... 07-10,12-17, 206 235 254 (D) 263 356 367 438 423 313 233 271 
40-42,44-49, 
50-59,60-65,67, 
701,73,75-76, 
78-79,80-81, 
83-84,87,89 


1/ Nonmanufacturing industries for 1990 and pnor years included the following SICs only: 
10-11, 14-17, 40-42, 44-51, 53-54, 66, 60, 62-63, 72-73, 78, 806-07, and 87. 


KEY: 


(S) = Data have been withheld because of imputation of more than 50 percent. 


(T) = Data not separately available, but are included in total. 


NOTE: 


(D) = Data have been withheld to avoid disclosing operations of individual companies. 


As a result of a new sample design, statistics for 1988-91 have been revised since onginally 


published. These statistics now better reflect R&D performance among firms in the nonmanufacturing 
industries and small firms in all industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 
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Table A-36. Total (company, Federal, and other) funds for industrial energy R&D 
performance, by primary energy source: 1983-93 and projected 1994 


Page 1 of 1 
Projected 
Primary energy source 1983 “384 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 
[Dollars in millions} 
 __eaesener $4,345 $4,446 $3,954 $3,358 $3,576 $3,706 $3,789 $4,004 $4,615 $3,225 $2,747 $2,761 
| 1,573 1,738 1,876 1,476 1,548 $1,583 $1,652 $1,879 2,128 1,498 1,082 1,068 
EES: 905 N/A 1,395 N/A (S) N/A (S) N/A (S) N/A 693 674 
| ene 255 N/A 189 N/A 191 N/A (S) N/A (S) N/A 215 218 
ee 48 N/A 125 N/A 11 N/A 77 N/A (S) N/A (D) (D) 
SE a ; (T) N/A 150 N/A 46 N/A (S) N/A (S) N/A 97 102 
Synthetic fossil fuels............ (T) N/A 111 N/A 23 N/A 17 N/A (S) N/A 23 24 
ES (T) N/A 8 N/A 3 N/A (S) N/A (S) N/A (D) (D) 
EE (T) N/A 31 N/A (S) N/A (S) N/A (S) N/A (D) (D) 
Other fossil fuels.................... (T) N/A 17 N/A 51 N/A (S) N/A 58 N/A (D) (D) 
TE 1,118 1,113 1,212 979 926 1,098 919 973 1,139 849 818 840 
Ee 973 N/A 1,062 N/A 859 N/A 856 N/A 1,134 N/A (D) (D) 
i cciaiinaihsitidaitiiinsiinaniinttaintisiniad 145 N/A 150 N/A (S) N/A 63 N/A 5 N/A (D) (D) 
Total geothermal, solar, and 
conservation and utilization... 1,424 1,218 471 504 421 492 612 (D) 866 608 442 421 
Geothermal................ccccccceeee. (T) N/A 54 N/A 48 N/A (D) N/A (S) N/A 90 90 
Ee (T) N/A 96 N/A 95 N/A (D) N/A (S) N/A 59 53 
Conservation and ! 
Se (T) N/A 321 N/A 281 N/A 391 N/A (S) N/A 293 278 
All other energy..................00 230 377 395 399 (S) 533 606 681 507 271 404 432 
KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 


(S) = Data have been withheld because of imputation of more than 50 percent. 
(T) = Data are not separately available, but are included in total. 
N/A = Not available 


NOTES: 


Detailed data for 1983, 1985, and 1987 were estimated on the basis of (a) data actually 
reported in those years, (b) revised data for those years repurted on the 1984, 1986, and 1968 
survey forms, and (c) adjustments to a new sample design in 1987. 


Further, as a result of a new sample design, statistics for 1968-91 have been revised since originally 
published. These statistics now better reflect R&D performance among firms in the nonmanufacturing 
industries and smail firms in all industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 


Table A-37. Company and other (except Federal) funds for industrial energy R&D 
performance, by primary energy source: 1983-93 and projected 1994 
Page 1 of 1 
Proyected 
Primary energy source 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 
ora [Dollars in millions] 
TAS OE $2,842 $2,962 $2,537 $2,167 $2,410 $2,317 $2,418 $2,558 $2.691 $2,084 $1,694 $1,679 
ETT TS. 1,455 1,509 1,797 (D) (D) 1,519 1,485 1,704 1,869 1,414 1,003 982 
| (T) N/A 1,381 N/A (S) N/A (S) N/A (S) N/A (D) (D) 
EE (7) N/A (D) NYA (S) N/A (S) N/A (S) N/A 210 213 
Re ' (T) N/A 124 N/A (S) N/A (S) N/A (S) N/A 0 0 
TIO (T) N/A (S) N/A 29 N/A (S) N/A (S) N/A 57 a 
Synthetic fossil fuels... (T) N/A 91 N/A (S) N/A (D) N/A (S) N/A (D) (D) 
RINSE RR (T) N/A * N/A (D) N/A (D) N/A (D) N/A 0 0 
RS, (T) N/A (S) N/A (D) N/A (S) N/A (D) N/A (vy (D) 
Other fossil fuels... ; (T) N/A 17 N/A (S) N/A (S) N/A (S) N/A (D) (0) 
I a 90 101 150 91 109 117 39 72 46 72 58 58 
AC ee : 71 N/A 135 N/A 82 N/A 27 N/A 45 N/A (D) (D) 
| IS 19 N/A 15 N/A (S) N/A 12 N/A 1 N/A (D) (D) 
2 Total geothermal. solar, and 
conservation and utilization... 1,147 1,086 313 (D} (D) 314 416 278 478 474 307 282 
TTT (T) N/A 27 N/A (D) N/A (D) N/A (S) N/A (D) (D) 
I a ae (T) N/A 51 N/A 41 N/A (D) N/A (S) N/A (D) (D) 
Conservation and 
ET (T) N/A 235 N/A (D) N/A 384 N/A (S) N/A 203 187 
All other energy.......... alae 150 267 277 (D) (D) 367 478 504 298 124 325 357 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
(S) = Data have been withheld because of imputation of more than 50 percent. 
(T) = Data not separately available, but are included in total. 
N/A = Nol available 


NOTES: Detailed data for 1983, 1985, and 1987 were estimated on the basis of (a) data actually 
reported in those years, (b) revised data for those years reported on the 1984, 1986, and 1988 
survey forms and, (c) adjusiments to a new sample design for 1987. 
Further, as a result of a new sample design, statistics for 1988-91 have been revised since originally 
published. These statistics now better reflect R&D performance among firms in the nonmanutacturing 
indusines and small firms in all industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 
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Table A-38. Federal funds for industrial energy R&D performance, by primary energy 
source: 1963-S3 arvi projected 1994 


Page 1 of 1 
Proyected 
Primary energy source 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1933 1994 
[Dollars in milhons] 
ae $1,503 $1484 $1,417 $1,191 $1,166 $1,385 $1,265 $1,418 1,924 $1,141 $1,053 $1,082 
at cnc ; 117 228 78 (D) (D) 63 (D) (D) (S) B4 73 86 
SSS See en (T) N/A 13 N/A (S) N/A (S) N/A (S) N/A (D) (D) 
Se 10 N/A (D) N/A (D) N/A (S) N/A (S) N/A 5 (S) 
SAAS ; 1 N/A 1 N/A (D) N/A (S) N/A (S) N/A (D) (D) 
Ee ; 76 N/A (S) N/A 17 N/A (S) N/A (S) N/A 40 46 
Synthetic fossil fuelh....... (T) N/A 20 N/A 8 N/A (D) N/A (S) N/A (D) (D) 
RE (T) N/A 0 N/A (D) N/A (D) N/A (D) N/A (D) (D) 
(T) N/A (S) N/A (D) N/A (S) N/A (D) N/A (S) 41 
Other fossi fuels... J 16 N/A 0 N/A 1 N/A (S) N/A (S) N/A (D) (D) 
Enema 1,029 1,013 1,063 888 817 979 859 885 1,093 776 759 782 
Se 902 N/A 928 N/A 777 N/A 809 N/A 1,089 N/A (D) (D) 
RCE 127 N/A 135 N/A (S) N/A 50 N/A 4 N/A (D) (D) 
Total geothermal, solar. and 
conservation and utihzation 277 132 158 (D) (D) 178 (D) (D) (S) 135 136 139 
Geothermal... (T) N/A 26 N/A (D) N/A (D) N/A 11 N/A (D) (D) 
eer (T) N/A 45 N/A 37 N/A (D) N/A 38 N/A (D) (D) 
Conservation and 
TT 80 N/A 87 N/A (D) N/A (D) N/A (S) N/A (S) 91 
All other energy....................... ; 80 110 118 (D) (D) 165 (D) 174 (S) 146 79 128 
KEY: (D0) = Data have been withheld to avoid disclosing operations of individual companies. 


(S) = Data have been withheld because of imputation of more than 50 percent. 


(T) = Data not separately available, but are included in total. 


N/A = Not available 


NOTES: 


Detailed data for 1983, 1985, and 1987 were estimated on the basis of (a) data actually 


reported in those years. (b) revised data for those years reported on the 1964, 1986, and 1968 
survey forms and, (c) adjustments to a new sample design for 1967. 


Further. as a result of a new sample design, statistcs for 1968-91 have been revised since onginally 
published. These statistics now better reflect R&D performance among firms in the nonmanutactuning 
industnes and smali firms in all industnes. See the technical notes for more information. 


SOURCE: Natonal Science Foundation/SRS., Survey of industrial Research and Development: 1993 
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Tale A-39. Number of companies performing energy R&D and total number of R&D-performing companies, by industry and size of company: 1993 


Page 1 of2 
Size of company 
industry SIC code Fewer than 500 500 to 999 1,000 to 4.999 5,000 to 9.999 10,000 to 24.999 25.000 or more 
employees empiuyees employees employees employees empioyees 
Total Energy | Total | Energy | Total | Energy | Total | Energy | Total’ | Energy | Total § Energy 
EE ee! 38,330 11 896 9) 1,185 33 238 15 179 29 125 25 
Food, kindred, and tobacco products... 20,21 1,463 0 57 0 71 ft] 22 0 10 0 11 0 
Textiles and apparel... 22.23 397 0 32 0 55 0 (D) 0 8 0 (D) 0 
Lumber, wood products, and furniture... 24.25 622 0 41 0 34 (D) 9 0 (D) 0 (D) 0 
Paper and allbed products. 26 234 0 | 0 31 (D) 7 (0) 9 0 6 (D) 
Chemicals and albed products... 28 1,443 0 56 0 79 (D) 20 (D) 21 (D) 9 (0) 
CC TTT 281-82,286 77 ) 16 0 27 (0) 8 (D) (0) ) (0) (0) 
Drugs ad medicines oe cescceeeeennennnr ones 283 206 i) 11 i) 26 ) 4 ) 7 ) 4 0 
TE 264-85 287-89 1,160 0 2 0 26 (D) 8 (D) (OD) (OD) (0) 0 
a 29 4 0 “ 0 15 (D) 3 (D) 6 5 6 5 
a 30 612 (D) 58 0 51 (D) 7 0 (0) 0 (D) 0 
Stone. clay, and glass Products. occocceee 32 507 0 17 f) 23 tf) (D) ) 6 i) (D) (0) 
Primary metals... LE 33 561 0 22 ) 50 (0) 14 (D) (0) (0) (0) (D) 
Ferrous metals and products... 331-32.3398-99 359 0 13 0 34 (D) 11 (D) (D) (Dd) (0) (D) 
Nonferrous metals and products... 333-36 202 0 9 0 16 0 3 0 (D) (D) (D) 0 
Fabncated metal products... oo occoceceeseees 34 1,260 (D) 66 0 77 0 (OD) 0 14 (D) (D) 0 
Mactunery.......... eee 35 3,921 (D) 127 (0) 135 (D) 25 (D) 10 (D) (D) (D) 
Office. computing, and accounting machines......... 357 472 0 20 0 30 te) (0) 0 (0) 3 (0) 0 
Other machinery, except electrical... 351-56,358-59 3,449 (D) 107 (D) 105 (D) (0) (D) (D) (DO) (D) (D) 
Electncal equipment... .... ; Ks) 1,941 (D) 90 (0) 111 (D) 8 (0) 9 (D) 10 (D) 
Radio and TV receiva'g equipment... ; 365 59 0 (D) 0 5 9 0 0 0 0 0 0 
COMMUMICABON CQUIDMONE ccceeceennnen 36 442 0 (0) 0 23 (D) 0 0 (D) 0 (0) 0 
ee ee ; 367 572 (D) 32 0 38 (D) (0) (0D) (0) 0 (D) (D) 
Other electnical qQuipment.. eee, 361-64 369 868 (D) 42 (D) 45 (0) (0) 0 6 (D) 6 (0) 
Transportation CQUIDMONE oem 37 360 0 46 0 56 0 18 (D) 9 (D) 13 (D) 
Motor vetucies & motor vetucies equipment... 371 134 0 10 0 “4 0 8 (D) (0) (D) 3 0 
Other transportation equipment... 373-75,379 195 0 7 0 8 0 4 0 (0) 0 0 0 
A ; 372.376 31 0 29 0 14 0 6 (0) 4 (0) 10 (0) 


See explanatory information and SOURCE at end of table. 
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Table A-39. Number of companies performing energy R&D and total number of R&D-performing companies, by industry and size of company: 1993 


Page 2 of 2 
Size of company 
industry SIC code Fewer than 500 500 to 999 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 | 25,000 or more 
employees employees employees employees employees employees 
Total Energy | Total | Energy | Total | Energy | Total | Energy | Total | Energy | Total | Energy 
Professional and scientific instruments....................4 38 1,438 0 72 0 64 (D) 6 0 6 0 8 0 
Scientific and mechanical measuring 
CaaS 381-82 474 0 40 0 26 0 (D) 0 (D) 0 5 0 
TT eT 384-87 964 0 32 0 38 (D) (D) 0 (D) 0 3 0 
Other manufacturing industries..........................04 27,31,39 1,146 0 44 0 47 0 12 0 (D) 0 (D) 0 
Nonmanufacturing industries 2.0.2... ccceeeeees 07-10,12-17, 22,341 (S) 130 5 264 12 69 4 54 13 44 7 
40-42,44-49, 
50-59,60-65,67, 
701,73,75-76, 
78-79,80-81, 
83-84,87,89 
KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 


(S) = Data have been withheld because of imputation of more than 50 percent. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 
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Table A-40. Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance, by industry: 1983-93 and projected 1994 


1of2 
Projected 
industry SIC code 1983 1984 1965 1966 1987 1988 19869 1990 1991 1992 1993 1994 
[Dollars in millions) 
eee: a (S) $1,060 (S) (S) (S) (S)| $1,372) $1,044) $1,326 $638 $845 $777 
Food, kindred, and tobacco products 1/............. 20,21 9 12 1 1 1 1 3 2 4 2 (S) e 
ee 22,23 (T) (S) 2/ (D) 2/ (S) 2/ 2/ (S) (S) 0 (D) 
Lumber, wood products, and furniture............... ; 24,25 2 (D) 1 (D) (D) (D) (D) (D) (D) 1 1 1 
Paper and allied products ...............cceecccveeeeseeoe 26 6 7 8 7 7 9 19 18 13 10 14 19 
Chemicals and allied products........................... 28 167 158 (S) 168 117 136 178 163 188 127 (D) (D) 
industrial chemicals ...................-..--ccceccceseeeeeees ; 28 1-82,286 144 140 (S) (S) (D) 117 61 (D) (S) 87 135 136 
Drugs and medicines... eee eeceeeceeeseeeees ; 283 11 8 (D) (D) (D) (D) (D) (D) 16 16 (D) (D) 
I 284-85,287-89 12 10 14 (D) 12 (D) (D) 67 26 24 (D) (D) 
Petroleum refining and extraction....................... 13,29 81 88 60 63 51 60 75 72 111 107 111 92 
Te 30 1 (D) (D) (D) (D) (S) 1 1 1 1 (D) (D) 
Stone, clay, and glass productS.....................0- 32 9 (S) 3 4 (D) (D) (D) (D) (D) 39 44 44 
TT TTS E TE 33 21 21 20 8 5 9 10 8 (S) 4 3 3 
Ferrous metals and products........................... 331-32,3398-99 10 13 11 2 (D) (D) (D) (D) (D) (D) (D) (D) 
Nonferrous metals and products...................... 333-36 11 8 9 6 (D) (D) (D) (D) (D) (D) (D) (D) 
Fabricated metal products......................c.sce00 34 7 14 6 (D) (D) (D) 1 2 5 7 14 14 
ides iii 35 27 26 26 33 38 46) 111 116 (S) 91 186 168 
Office, computing, and accounting machines 357 0 (D) 0 0 0 0 0 0 (D) 0 (D) (D) 
Other machinery, except electrical.................. 1 351-56,358-59 27 (D) 26 33 38 46 111 116 (D) 91 (D) (D) 
Electrical @quipment...................ccc--ceesssseeeseeeseee % 18 (D) (D) 5 (D) (D) 9 11 (D) (D) (D) (D) 
Radio and TV receiving equipment.................. 365 0 0 0 0 0 0 0 0 0 0 0 0 
icALION EQUIPMENL.................ceeseeeeeeeee 366 (1) (D) 1 1 (D) (D) 7 8 (D) (D) (D) (D) 
Electronic COMPONENTS............ce.ccecssseessveseeeseeed 367 (1) (S) 2/ (D) (D) 0 (D) 2 1 (D) 3 (D) 
Other electrical equipment.....................ceceeeees 36 1-64,369 12 (D) (D) (D) (D) (D) (D) 1 (D) (D) (D) (D) 
Transportation equipmMent.....................cceceeseseees 37 (T) (S) (S) (S) (S) (S) (S) (S) (S) 145 174 160 
Motor vehicles & motor vehicles equipment... 371 (T) (D) (D) (D) (D) (D) (D) (D) (D) (D) 74 73 
Other transportation equipment....................... 373-75,379 (1) (D) (D) (D) (D) (D) (D) (D) (D) 0 (0) (D) 
Aircraft and missiles. ...................ccccccccccseeceeeseee 372,376 (T) (D) (S) 87 123 103 120 195 114 (D) (D) (D) 


See explanatory information and SOURCE at end of table. 


$9 


Table A-40. Total (company, Federal, and other) funds for industrial pollution abatement R&D performance, by industry: 1983-93 and projected 1994 


Page 2 of 2 
' 
Projected 
Industry SIC code 1963 1964 1965 1966 1987 1968 1989 1990 1991 19982 1983 1994 
[Dollars in millions] 

Professional and scientific instrumenis.............. 38 $3 $2 $2 (D) (D) $3 (D) $4 $10 $6 $8 $8 
instruments. 381-82 1 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
instruments. 384-87 2 (D) (D) (D) (D) (0) (D) (D) (D) (D) (0) (D) 

Other manufacturing industries 1/ 27,31,39 2 3 (S) 0 (D) (0) 1 2/ (D) (D) (D) (D) 

Nonmanufacturing industries 3/ 07-10,12-17, 124 113 118 80 113 (S) (S) (S) 140 55 76 65 

40-42,44-49, 
50-59,60-65,67, 
701,73,75-76, 
78-79,80-81, 
83-84,87,89 


1/ Until 1964, tobacco products (SIC 21) was included with "Other manufacturing industries." 

2/ Less than $0.5 million. 

3/ Nonmanutacturing industries for 1990 and prior years included the following SiCs only: 
10-11, 14-17, 40-42, 44-51, 53-54, 56, 60, 62-63, 72-73, 78, 806-07, and 87. 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
(S) = Data have been withheld because of imputation of more than 50 percent. 
(T) = Data not separately available, but are included in total. 
NOTE: As a result of a new sample design, statistics for 1968-91 have been revised since originally 


published. These statistics now better reflect R&D performance among firms in the nonmanufacturing 
industries and small firms in all industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 


Table A-41. Company and other (except Federal) funds for industrial poliution-abatement R&D performance, 


by selected industry: 1963-93 and projected 1994 


Page 1 of 1 
Projected 
industry SIC code 1983 1984 1965 19866 1987 1988 1989 1990 1991 1992 1993 1994 
[Dollars in millions] 

EE (S) (S) (S) (S) (S) (S) (S) $955 (S) $545 $735 $682 
Chemicals and allied products..........: 28 101 (D) (S) (D) (D) (D) (D) 163 188 126 149 139 
Petroleum refining and extracton...... 13,29 82 (D) 61 63 51 60 (D) (D) 110 106 111 92 
TE 35 (T) (D) (D) 33 38 46 (D) 116 (S) 90 186 168 
Electrical equipment.......................... 36 13 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Aircraft and missiles.......................... 372,376 17 <4 (D) (D) 62 (D) 70 (D) 51 (D) 28 (D) 
All other manulacturing industries.....|................ ol (T) 565 (D) 676 (D) (D) 737 406 (S) 84 (D) 166 
Nonmanufactunng indusines 1/......... 07-10,12-17, 51 47 (D) (D) (D) (D) 58 (D) (D) 38 44 43 

40-42,44-49, 
50-59,60-65.67, 
701 ,73,75-76, 
78-79,80-81, 
83-84 .87,89 


1/ Nonmanufacturing industries for 1990 and prior years included the following SICs only: 
10-11, 14-17, 40-42, 44-51, 53-54, 56, 60, 62-63, 72-73, 78, 806-07, and 87. 


KEY: 


(S) = Data have been withheld because of imputation of more than 50 percent. 


(T) = Data not separately available, but are included in total. 


(D) = Data have been withheld to avoid disclosing operations of individual companies. 


As a result of a new sample design. statistics for 1968-91 have been revised since onginally 


published. These statistics now better reflect R&D performance among firms in the nonmanufacturing 
industries and smail firms in all industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 
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Table A-42. Federal funds for industrial pollution-abatement R&D performance, by selected industry: 1963-93 and projected 1994 


Page 1 of 1 
Projected 
industry SIC code 1983 1964 1965 1966 1987 1968 1989 1930 1991 1992 1983 1994 
[Dollars in milions] 

Ce ccsccrscesrere $176 $169 $169 $148 $186 $191 (S) $89 $32 $93 $110 $95 
Chemicals and allied products....... 28 66 (D) (D) (D) (D) (D) (D) 0 0 (D) (D) (D) 
Petroleum refining and extraction. .; 13,29 0 (D) 0 0 0 0 (D) (D) (D) (D) 0 0 
ee 35 (T) (D) (D) 0 0 0 (D) 0 0 (0) 0 0 
Electrical equipment....................... 3% 5 (D) (D) (D) (D) (D) (D) (D) (D) (0) (D) (D) 
Aircraft and missiles....................... 372,376 (T) (D) (D) (D) 61 (D) 50 (D) (D) (D) (D) (D) 
All other manufacturing industries... .................-...- (T) (D) (D) (D) (D) 0 0 (D) (D) 2 0 3 
Nonmanufactunng indusines 1/...... 07-10,12-17, 74 67 (D) (D) (D) (D) (D) (D) (D) 18 (S) 22 

40-42,44-49, 
50-59.60-65,67, 
701,73,75-76, 
78-79,80-81, 
83-84,87,89 


1/ Nonmanutfacturing industries for 1990 and prior years included the following SiCs only: 


10-11, 14-17, 40-42, 44-51, 53-54, 56, 60, 62-63, 72-73, 78, 806-07, and 87. 


KEY: 


(S) = Data have been withheld because of imputation of more than 50 percent. 
(T) = Data not separately available, but are included in total. 


(D) = Data have been withheld to avoid disclosing operations of individual companies. 


As a result of anew sample design, statistics for 1988-91 have been revised since onginally 


published. These statistcs now better reflect R&D performance among firms in the nonmanufacturing 
industnes and smail firms in ail industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 


Table A-43. Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance, 
by type of pollution: 1963-93 and projected 1994 


Page 1 of 1 
Proyected 
Type of polluton 19863 1964 1965 1966 1987 1968 1989 19390 1991 19392 1933 1994 
[Oolars in mihons] 
ee (S) $1,060 (S) (S) (S) (S) (S) $1,044 (S) $638 $845 $777 
Ee (S) y (Ss) / (S) oT] (Ss) y (S) oT] 489 447 
Automotive ermssion.. (S) Y (OD) / (Ss) / (Ss) 1/ (S) oT] 127 85 
Electric power plant emissions....: 23 oT | 12 Y 16 iT] K ) iT] (S) 7) (D) 63 
TT 91 / (0) 17] (S) / (Ss) / (S) 1/ (D) (S) 
ee J 124 / (Ss) / (S) / (Ss) / (S) oT] 87 82 
GOW waste oer 108 oT] (S) / 206 / (S) / (S) oT] 124 106 
54 +] 108 7] 90 +7] 85 / (S) / 145 142 
1/ Data not collected. 
KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 


(S) = Data have been withheld because of imputation of more than 50 percent. 


Detailed data for ‘963, 1985. and 1987 were estimated on the basis of (a) data actually reported in those years. 


(b) revised totais for those years which were reported on the 1964, 1986, and 1988 survey forms, 
and (c) adjustments due to a new sample design for 1987. 


Further, as a result of a new sample design. statistics for 1988-91 have been revised since orginally 


published. These statistics now better reflect R&D performance among firms in the nonmanutacturing 
industnes and small firms in all indusines. See the technical notes for more information. 


SOURCE: National Science Foundaton/SRS, Survey of industrial Research and Development: 1993 


CF 


Page 1 of 5 
1992 1994 (Proyected) 
Type of polluzon 
Total Federal Total Federal Company Total Federal Company 
[Dofars in mihons} 
Total. $638 $33 $545 $845 $110 $735 $777 $95 $682 
— TF Y Y 489g (Ss) 461 447 (S) 420 
Automotive emission............................-- y y Y 127 1 126 85 0 6s 
Electric power plant emissions... y vy vy (D) (0) 65 (D) (D) (D) 
C—O y vy Vy (0) (D0) 270 (D) (0) 280 
i] T] iT] 
OO ———————————eEeEeEeE Y aT Y 87 6 81 82 6 76 
CS EE y 7 y (D) (0) 68 (0) (0) 82 
0 _ —————————————————E 7] y V (0) (0) 105 (D) (0) 106 
1/ Data not collected. 


KEY: (D) = Data have been withheld to avon disclosing operatons of indmdual compares. 
(S) = Data have been withheld because of mputaton of more than 50 percent. 


SOURCE Nabonal Science FoundatorySRS, Survey of indusinal Research and Development. 1993 


Table A-45. Total (Company, Federal, and other) funds for industrial R&D performance in selected years, by state: 1975-93 


Page 1 of 2 

Area 1975 1976 1977 1979 1981 1983 1985 1987 1969 1991 1993 

[Dotlars in mahons]} 

United States... cece 4 $24,187 $26,997 $29,825 $38,226 $51,810 $65 268 $84 239 $92,155 $102,055 $116,952 $118,334 
Ee 7,403 8,096 8,687 10,296 14.270 18,957 24,837 $24 549 27,998 35,170 33,785 
Te 2,029 2,147 2,400 3,003 3,855 4,680 7,456 7,965 8.828 (S) 10,092 
Ee 9 21 24 40 (T) (T) (D) 39 33 (S) (D) 
New Hampshwe... ad (T) (T) (T) (T) (T) (T) (D) 90 (D) (D) 248 
Ee (T) (T) (T) (T) (T) (T) (D) 236 (D) (D) (D) 
Massachusetts... 1,022 1,156 1,349 1,690 1,907 2.466 4.495 5.255 5.851 (Ss) 6,952 
Rhode sland. 45 22 24 ag 87 171 213 22¢ 140 174 176 
TIT, 832 815 876 985 1,514 1,682 2.129 2.121 2.421 1,756 2,373 
Middle Atlantic... eee 5,374 5,949 6,287 7,233 10,415 14.277 17,381 16,583 19,170 25.553 23,693 
ETE ; 2.225 2.418 2,542 2.959 4,057 5,951 7,561 6.276 8,107 9,457 8,820 
Ee 1,547 1,717 1,900 2,191 3,355 4,364 5.975 5.876 6,410 8.933 8.162 
i TTT. 1,602 1,814 1,845 2,143 3,003 3,963 3,844 4,430 4,653 (S) 6,711 
a 5,821 6,574 7,777 10,013 12,692 15,245 19.390 23,180 24,725 28,933 28 646 
East North Central... 4,816 5,390 6,270 8.065 9,742 11,967 15,254 17.635 19,395 24,017 23,830 
AA, 1,139 1,183 1,323 1,635 1,781 2.282 3,067 3,415 3 964 5.406 5,144 
Ee 453 469 541 723 1,054 (T) (D) 1,860 1,823 2.274 2.177 
a 1,042 1,226 1,360 1,673 2,077 2.291 (D) 4,099 4,068 5,750 5,242 
CC 1,961 2,249 2,750 3,614 4,272 5.716 6,436 7,095 8,506 9.283 9.924 
ee 221 263 296 420 558 (T) 728 1,165 1,035 1,304 1,343 
West North Central... ; 1,005 1,184 1,507 1948 2,950 3,278 4.13% 5,545 5,331 4,916 4,816 
TTT TLE LATA ; 403 551 602 802 1,180 1,814 (D) 2,145 2,075 2.070 2,458 
tie aint anand 182 144 173 150 393 287 (D) 328 365 527 $33 
a 350 398 630 746 1,137 (T) (D) 1,823 2.391 (Ss) (© 1,375 
ee (T) (T) (T) (T) (T) (T) 10 57 (S) (S) 9 
South Dakota...................... (T) (T) (T) (T) (T) (T) (S) 4 4 6 22 
TTT IT 9 13 14 15 28 26 (D) 59 64 67 128 
ET 60 76 84 216 211 233 (D) 1,128 406 (S)} (S) 292 
iether aia 2.964 3,442 3,691 4496 6,987 9,292 12,948 15,938 15,389 17,696 18,206 
a 1,720 1,847 2,012 2,592 4,012 5,000 7,338 8,811 8,136 (S) 10,692 
ALLEL (T) (T) (T) (T) (T) (T) (D) (D) (D) (D)} &S 1,181 
Maryland... eee 446 452 382 424 (T) (T) 1,548 1,292 1,083 1,376 2,076 
District of Columbia... eee 14 8 8 33 (T) (T) (D) (D) (D) 46; (S) 540 
iE 236 264 318 464 539 gat 862 1,264 1,131 1,275 1,067 
a (T) (T) (T) (T) (T) (T) (D) 83 (D) (D>; (Ss) 100 
TT 235 253 268 327 546 786 (D) 1,666 1,311 1,470 1,929 
Se 37 87 96 82 (T) (T) (OD) 500 388 479 495 
ee tienen 81 91 99 147 220 348 (D) 958 722 993 860 
ee 348 398 462 620 1,449 (T) 1,973 2,041 2,352 (S) 2,425 
East South Central... cece 401 427 467 402 624 1,007 1,302 2,425 1,647 1,662 1,966 
ET 74 79 100 209 170 191 (D) 238 227 176 289 
ee 261 282 6 (T) (T) (T) (D) 621 934 843 792 
Ee 57 56 48 62 100 187 (S) 1,523 400 596 833 
CC 10 10 13 (T) (T) (T) 62 42 56 (S) 52 
West South Central... cee 843 1,113 1,212 1,502 2,351 3,285 4,207 4,702 5,605 6,205 5,547 
TTT 13 12 10 11 52 (T) (D) 129 51 (S) 185 
Ne 88 98 106 83 158 257 (D) 128 169 (Ss); © 170 
SE 99 116 142 174 339 407 (D) 367 333 448 311 
A 643 887 954 1,233 (T) (T) 3,762 4,077 5,051 | 5.439 4.852 


See explanatory information and SOURCE at end of table. 
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Table A-45. Total (company, Federal, and other) funds for industrial R&D performance in selected years, by state: 1975-93 


total R&D and state R&D allocatons. Companies new to the survey may not have reported 
1991 state data on thew 1993 form. For companies such as these, 1991 state data were allocated to the state 


in which the company's headquarters was located. 


Further, as a result of a new sample design, statistics for 1988-91 have been revised since originally 
published. These statistics now better reflect R&D periormance among firms in the nonmanutacturing 
industnes and small firms in all industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 


7/ 


Page 2 of 2 
Area 1975 1976 1977 1979 1981 1983 1985 1987 1989 1991 1993 
[Dotars in millions} 
Ee $6,165 $6,855 $7,379 $10,176 $11,873 $17,843 $25,570 26,207 30,998 (S) $36,983 
Mountain 782 923 1,034 1,139 2,135 2,845 3,766 4,272 4,113 5,931 5,013 
Montana (T) (T) 7) (T) (T) (T) (D) 7 (D) (S) (D) 
Kdaho (T) (T) (T) (T) (T) (T) 451 467 (D) (S) 391 
Wyoming. (T) (T) (T) (T) (T) 2 3 4 (0) 2 15 
Colorado 194 250 257 269 529 741 968 1,207 1,167 (S) 2,111 
New Mexico (T) (T) (T) (T) (T) (T) (0) 950 1,039 1,217 (D) 
Anzona. 243 203 200 372 758 (T) 1,079 809 921 1,080 1,042 
Utah 91 112 132 142 265 242 (D) 774 389 407 411 
Nevada. 11 35 72 (T) (T) (T) (S) 55 29 95 67 
Pacific 5,384 5,932 6,345 9,037 9,738 14,998 21,804 21,935 26 884 (S) 31,971 
Washington 499 610 681 (T) (T) (T) 2,351 2,939 2.728 3,677; (S) 4,689 
a iatintasieaeenieeiettaniael 51 57 77 116 (T) (T) (D) 281 357 (S) 471 
California. 4 834 5,263 5,600 7,437 7,626 (T) (S) 18,636 23,781 (S) 26,541 
Alaska. (T) (T) (T) (T) {T) (T) (D) 10 9 21 14 
Hawan (T) (T) (T) (T) (T) (T) 13 70 9 13 255 
Undistributed funds. 1,803 2,030 2,291 3,245 (T) 3,931 1,495 2,281 2,945 772 714 
KEY: (D) = Data have been withheld to avoid disclosing information about individual companies. 
(S) = Data have been flagged because of imputation of more than 50 percent for 1993. For prior years, data have been withheld. 
(T) = Data are not separately available but included on total. See general notes. 
NOTES: The 1991 data collected during the 1993 survey includes respondent revisions for both 


Table A-46. Total (company, Federal, and other) funds for industrial R&D performance, 


by state and source of funds: 1993 


Page 1 of 2 

Area Total Federal Company 

[Dollars in millions] 

United States $118,334 $22,813 $95,521 
Northeast. 33,785 5,223 28,562 
New England 10,092 2.311 7,781 
Maine (D) (D) 59 
New Hampshire 248 (D) (D) 
VEFMON 0... ecceecseeseceseseesesesessessesseee | (D) ) (D) 
Massachusetts..................-cecccsecceeeee ) 6,952 1,878 5,074 
Rhode Isiand 176 12 164 
Connecticut 2,373 419 1,954 
Middle Atlantic........................cccceeeeeee . 23,693 2,912 20,781 
CC ee 8,820 1,392 7,426 
New Jersey..... 8,162 378 7,784 
Pennsyivania................-0-cecessessessseeen 6,711 (S) ‘1,142 5,569 
North Central. 28.646 (S) 2,458 26,188 
East North Central................ 23,830 (S) 1,642 22,188 
Ohio 5,144 (S) 1,030 4,114 
Indiana 2,177 (D) (D) 
WWinois 5,242 (S) 236 5,006 
Michigan 9,924 153 9,771 
Wisconsin 1,343 (D) (D) 
West North Central (S) 4,816 (S) 816 (S) 4,000 
Minnesota 2,458 378 2,080 
lowa. 533 (D) (D) 
Missouri (S) 1,375 (D) (D) 
North Dakota. 9 (D) (D) 
South Dakota................. 22 (D) (D) 
Nebraska...................... 128 14 114 
EE (S) 292 (S) 47 (S) 245 
a 18,206 4,602 13,604 
ES 10,692 3,078 7,614 
Se (S) = =1,181 24 (S) 1,157 
2,076 1,287 789 
District of Columbia.....................0.0004 (S) 540 21 (S) 519 
OO 1,087 595 492 
West Virginia..................cecceceeseesseeee (S) 100 (D) (D) 
North Carolima...............cccccccceeseeseeeeee 1,929 (S) 16 1,913 
South Carolie............cccccccceseeseseeevee 495 (D) (D) 
SS 860 63 797 
a 2,425 970 1,455 
East South Central... ccceeed 1,966 865 1,101 
SII cosserescessecasensnveenenesccesnansseetd 269 7 282 
EE 792 (0) (D) 
833 406 427 
MiSSISSIDDI...............cecccceccsesseseeeseeen | 52 (0) (D) 
West South Centirall.................cccccces 5.547 658 4 889 
EE 185 (D) (D) 
Louisiana. ; (S) 170 (D) (D) 
Oklahoma. 311 2 309 
Texas. 4,882 640 4,242 


See explanatory information and SOURCE at end of table. 
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Table A-46. Total (company, Federal, and other) funds for industrial R&D performance, 
by state and source of funds: 1993 


Page 2 of 2 

Area Total Federal Company 

[Dollars in millions] 

West. $36,983 $10,044 $26,939 
Mountain 5,013 1,651 3,362 
Montana. (D) (D) 14 
idaho 391 (D) (0) 
Wyoming EC eS 15 0 15 
Colorado...... . 2,111 (S) 251 1,859 
New Mexico......... = (D) (D) 43 
Arizona. 1,042 298 744 
— 411 51 360 
i naiceticatieseraaliialeicatiiianeiineel 67 (D) (D) 
EE 31,971 8,393 23,578 
Washington... a (S) 4,689 (S) 891 (S) 3,798 
x 471 32 439 
California. 26,541 7,463 19,078 
Alaska........... 14 (D) (D) 
Hawaii 255 (0) (0) 
Undistributed funds 714 486 228 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
(S) = Data have been flagged because of imputation of more than SO percent. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 
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Table A-47. Total (company, Federal, and other) funds for industrial R&D performance, 


by industry and type of cost: 1993 


Page tof 1 
R&D Wages of Matenats Overhead 
industry SIC code costs R&D and costs 
personnel supphes 
[Percent] 

Total... $118,334 423 16.4 413 
Food, kindred, and tobacco products 20,21 1,338 48.8 13.8 37.3 
Textiles and apparel 22,23 (D) 46.7 26.2 27.2 
Lumber, wood products, and furniture 24,25 (D) 578 8.6 33.6 
Paper and allied products 26 (D) 51.9 18.1 30.0 
Chemicals and allied products 28 (D) 41.7 13.6 44.7 

industrial chemicals 261-82,286 (D) 443 17.6 38.1 
Drugs and medicines 263 9,147 38.7 12.0 49.3 
Other chemicals. 264-85,287-89 (D) 45.4 9.0 45.5 
Petroleum refining and extraction 13,29 2,117 41.7 15.6 42.7 
Rubber products 30 (D) 49.5 14.6 35.9 
Stone, clay, and glass products 32 (D) 45.4 11.2 43.4 
Primary metals 33 669 473 18.8 33.9 
Ferrous metals and products 331-32,3398-99 269 51.8 9.6 38.5 
Nonferrous metals and products 333-36 380 43.9 25.7 30.4 
Fabricated metal products. 34 (D) 44.1 17.0 38.9 
Machinery 35 8,270 50.6 14.5 35.0 
machines....... 357 4,811 51.0 9.6 39.4 
Other machinery, except electrical 351-56,358-59 3,459 49.9 21.3 26.8 
Electrical equipment 3% 12,686 43.9 18.5 37.5 
Radio and TV receiving equipment 365 (D) 53.7 9.7 36.6 
ication equipment 366 (D) 49.7 15.7 46 
Electronic components 367 5,316 468 146 38.7 
Other electrical equipment 361-64 ,369 (D) 33.8 27.4 38.7 
Transportation equipment 37 27,501 34.0 21.6 443 
Motor vehicles and motor vehicles equipment........... 371 (D) 37.7 27.£ 48 
Other transportation GQuipMentt...................ccccceeeeeeeees ; 373-75,379 (D) 71.1 8.5 20.4 
Aircraft and missiles....... 372,376 15,615 30.8 17.4 51.8 
Professional and scientific instruments....................... ; 38 10,288 475 16.5 35.9 
Scientific and mechanical measuring instruments..... 381-82 5,901 45.7 13.8 40.5 
ee ; 383-87 4,387 50.0 20.2 29.8 
Other manufacturing industries..................ccccccceeeee 27,31,39 (D) 60.2 12.3 27.4 
Nonmanutacturing industries................ccccceeceeeseeees ; 07-10,12-17, 31,220 43.6 13.3 43.1 

40-42,44-49, 

50-59,60-65,.67, 

701 ,73,75-76, 

78-79,80-81, 

83-84 87,89 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
SOURCE. National Science Foundation/SRS, Survey of industrial Research and Development: 1993 
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Table A-48. Number of full-time-equivaient (FTE) R&D scientists and engineers in 


R&D-performing companies, by industry and size of company: 1964-94 


1of2 
Projected 
Industry and size of company SIC code 1964 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 
[in thousands} 
Total (January) 584.1 622.5 671.0 695.8 708.6 7225; 7436 773.4 779.3 764.7 764.3 
Total (Annual average) 603.3 646.8 683.4 702.2 715.6 733.0 758.5 776.4 783.8 764.5 N/A 
Distribution by industry: 
Food, kindred, and tobacco products 1/ 20,21 7.4 (S) (S) (S) (S) (S) (S) 9.4 98 9.6 10.1 
TOxtheS BND APPAPEl..............-eceeceeceeeceeseeeeeeenenener ences 22,23 23 28 26 2.4 24 25 28 (S) 28 3.1 3.4 
Lumber, wood products, and furniture 24,25 (T) (S) (S) 1.3 1.3 1.4 (S) (S) 15 1.6 49 
Paper and allied products. 26 6.6 6.6 6.4 6.0 6.1 6.4 85 (S) 10.7 10.6 10.9 
Chemicals and allied products. 28 69.8 71.1 75.8 75.2 75.8 78.3 80.4 81.6 85.6 86.5 94.9 
industrial chemicals. 281-82,286 25.6 23.5 24.9 (S) (S) (S) (S) (S) 29.9 26.4 29.7 
Drugs and medicines 283 (T) 30.8 31.8 32.6 33.0 34.4 43 35.4 38.7 423 482 
Other chemicals.........................c000+- 284-85,287-89 13.4 16.7 19.1 20.2 20.3 18.8 18.9 17.0 17.0 178 17.0 
Petroleum refining and extraction.......... 13,29 13.3 13.5 10.4 9.9 9.5 10.7 11.1 11.4 11.5 11.0 10.2 
Ruubber products .............-.cececceeeeeeees K (T) (S) (S) (S) (S) (S) (S) (S) 14.8 13.0 9.0 
Stone, clay. and glass products 32 56 6.6 75 8.6 8.6 76 7.0 6.0 5.3 5.1 5.2 
eee 33 8.4 7.1 5.7 5.5 5.6 5.5 5.2 46 5.1 46 5.1 
Ferrous metals and products........ 331-32,3396-99 5.3 42 25 (S) 23 23 (S) (S) 1.7 1.6 26 
Nonierrous metals and products 333-36 3.1 29 3.2 3.4 3.3 3.3 3.3 3.0 (S) (S) 25 
Fabncated metal products. K | 16.6 (S) (S) 9.9 10.5 9.9 10.1 (S) 8.7 79 13.1 
Mactunery 35 87.0 81.7 89.7 95.8 96.4 100.4 113.3 109.7 99.3 97.4 69.1 
Office, computing, and accounting machines............. 357 56.5 61.8 719 73.4 74.4 75.0 84.7 776 67.1 65.8 33.7 
Other machinery, except electrical 35 1-56,358-59 30.5 19.9 17.8 22.4 24.0 25.4 26.6 32.1 32.2 31.6 35.4 
Electrical . Ks) 113.2 113.2 117.9 130.4 132.5 122.5} 105.2 95.9 91.9 89.2 92.3 
Radio and TV receiving equipment. 365 (T) (S) 18 1.2 1.3 1.5 0.8 1.0 1.0 1.0 08 
Communication equipment. 366 59.3 62.2 65.0 71.9 73.1 58.0 47.1 35.8 31.2 (S) (S) 
Electronic 367 (1) 29.2 (S) 43.7 443 42.8 (S) 32.6 28.4 28.9 40.0 
Other electrical equipment. 36 1-64 ,369 18.4 179 16.5 13.6 (S) (S) 21.3 (S) 31.2 26.8 20.8 
Transportation equipment................... 37 (1) 160.3 179.2 187.3 188.2 185.4) 170.2) 149.7} 141.1) 147.5 125.$ 
Motor vehicles and motor vehicles equipment.......... ; 371 28.6 28.7 33.9 46.5 473 45.8 49.4 45.3 445 45.1 51.0 
Other transportation equipment. 373-75,379 i) (S) (S) (S) (S) (S) (S) (S) (S) (S) (S) 
Aircraft and missiles.. 372,376 111.5 130.2 1448 136.3 136.4 134.8; 115.3) 100.2 92.9 97.9 72.4 


See explanatory information and SOURCE at end of table. 
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Table A-48. Number of full-time-equivaient (FTE) R&D scientists and engineers in 


R&D-performing companies, by industry and size of company: 1964-94 


Page 2 of 2 
Projected 
industry and size of company SIC code 1964 1985 19866 1987 1968 1969 1930 1991 1992 1983 1994 
[In thousands] 
Distribubon by industry: 

Professional and scientific instruments... J 38 (T) (S) (S) (S) (S) (S) (S) (S) (S) (S) (S) 
Soenthc and mechanical measunng instruments... 381-82 (Tt) (S) (S) (S) (S) (S) (S) (S) (S) (S) (S) 
Optical. surgical. photograpiuc. and other 

CETTE OE ; 384-87 (T) 19.8 24.0 246 249 145 8.1 (S) (S) 20.8 «3 
Other manulacturing industries 1)... 27,31,39 un (S) (S) 63 6.4 5.4 56 (S) 6.0 58 15.5 
Nonmanulactuning indusines 2)... ee 07-10, 12-17, 49.8 66.8 75.1 96.4 101.9 125.2 (S) (S) 202.6 196.5 190.9 

40-42, 44-49, 
50-59,60-65.67, 
701,73,75-76, 
78-79,80-81. 
83-84 87 89 
Distributon by size of company: 
[Number of employees] 

EE 819 783 (S) 105.2 109.0 105.4 (S) (S) 142.1 125.1 150.2 

TTT IE a eT Totacihineeeiebieteadiatealll N/A 16.5 (S) 18.4 19.3 18.0 18.6 18.6 462 46.1 27.4 

CC EEE ncuetenineetienmannticineiil 52.6 616 66.7 76.4 819 76.1 75.4 79.3 942 99.3 108.4 

SCE kh ee i nstiaiatiaiiaeitiaatitialll 30.1 26.5 38.9 40.5 40.2 473 572 55.1 576 56.4 57.4 

CC ee D ertieesinmnneeell 84.0 89.9 88.4 92.0 94.5 87.0 73.9 90.3 99.9 102.6 88.3 

CC EEE ; 335.5 247.6 365.3 363.3 363.7 388.7 4042 406.4 339.2 335.2 332.6 

1/ Until 1984, tobacco products (SIC 21) was included with “Other manufactunng indusines.” 

2/ Nonmanutactunng indusines for 1990 and pnor years included the following SIC only: 

10-11, 14-17, 40-42, 44-51, 53-54, 66, 60, 62-63, 72-73, 78, 806-07, and 87. 
3 For 1964, data were not broken down imto thus level of detad. Data are included in “Fewer than 500," above. 


KEY: (S) = Data have been withheld because of imputaton of more than 50 percent. 
(T) = Data not separately available. but are included in total. 
N/A = Not avadable 


NOTE: As a result of a new sample design. statstcs for 1968-91 have been revised since onginally 
pubkshed. These statistics now better reflect R&D performance among firms mm the nonmanutactunng 
indusines and small firms in all indusines. See the techucal notes for more informason. 


SOURCE. Nabonai Scrence Foundaton/SRS. Survey of industnal Research and Development: 1993 


Table A-49. t er of full-time-equivaient (FTE) R&D scientists and engineers in R&D-performing 
companies, by industry and source of R&D funds: January 1994 
Page tof 1 
industry SIC code Total Federal Company 
[in thousands] 

Total............ 764.2 (S) (Ss) 
Food, kindred, and tobacco products................ ; 20.21 10.1 0.0) 10.1 
Textiles and apparel eeeeeeeeceeeenneee 22.23 34 (0) (0) 
Lumber. wood products, and furniture... , 24,25 49 (0) (0) 
Paper and alked products. 2 10.9 (0) (0) 
Chemicals and alked products. 28 we 45 (S) 
industial chemicais 281-82.286 23.7 (0) (0) 
Drugs and medicines. 283 482 0.0 (S) 
Other chemicais................... 284-85,287-89 176 (0) (0) 
Petroleum refining and extracton. 13,29 102 0.1 10.1 
Rubber products. Kt) 9.0 0.0 (S) 
Stone, clay, and glass products... ............... 32 52 (0) (0) 
TE 7 33 5.1 66 (Ss) 
Ferrous metals and products 331-32,3398-99 26 (0) (0) 
Nonferrous metals and products 333-36 25 (S) (s) 
Fabricated metal products. u 13.1 (0) (0) 
NE . 35 69.1 (S) (S) 
Office, computing, and accounting 

machines. 357 33.7 (S) (S) 
Other machinery, except electrical... ; 351-56 ,358-59 35.4 (S) (Ss) 
Electncal equipment % 923 (S) (S) 
Radio and TV receiving equipment... 365 os (D) (0) 
SQuipMeMt 366 (S) (0) (0) 
ENOCHOMIC COPMPOMOMMS ccc ; 367 40.0 (S) 40 
Other electrical equipment... 361 64 369 208 (0) (0) 
Transportation equipment. 37 125.9 (S) (S) 
Motor vetucies and motor verucies 

I . 371 510 (0) (0) 
Other transportation equipment... 373-75,379 (S) (0) (0) 
Aircraft ard MISSHOS oo ooocererne 372,376 724 (S) (S) 
Professional and scientific instruments... 38 (S) (S) (S) 
Saentific and mechanical measuring 

ee ; 381-82 (S) (S) (S) 
Optical, surgical. photographic. and other 
| A TT : 383-87 M3 (Ss) (Ss) 
Other manutacturing industries... 27.31.39 15.5 (0) (0) 
Nonmanutacturing ndusines. 07-10,12-17 190.9 286 1623 
40-42 44-49. 
50-59 60-65 67. 
701 ,73,75-76, 
78-79,80-81. 
62-84 87 89 
KEY: (OD) = Data have been withheld to avo disclosing operations of indmdual compamnes. 


(S) = Data have been withheld because of imputation of more than 50 percent. 


SOURCE Natonal Science Foundator/SRS. Survey of industnal Research and Development 1993 
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Table A-50. Cost per R&D scientist or engineer in R&D-performing companies, by industry and size of company: 1963-93 


Page 1 of 2 

industry and size of company SIC code 1963 1964 1985 1986 1987 1988 1989 1990 1991 1992 1993 
EE $116,000; $124,000; $130,200; $128,500) $128,800| $132,300) $134,500) $141,300) $148,600) $157,912) $154,814 

Distnbuton by industry 

Food, kindred, and tobacco products 1/................. 20.21 (D) (D) (D) (D) (S) (D) (D) (D)| 130,000} 144,215) 135,425 
Textiles and apparel. ee eecceessceseeeseeeevenvene | 22.23 (D) (D) (D) (D) (D) (D) (D) (D) (D) 95.016} 92,696 
Lumber, wood products, and furniture... 24,25 (S) 115,400 116,300 (S) (S) (D) (S) (S) (D) 174,086 78,050 
Paper and allied products... co eeccecceseeeeeeeeee 26 (D) (D) (D) (D) (D) (D) (S) (S) (D)| 116,704) 120,378 
Chemicals and allied products...................-.....-...-- 28 104,800 112,500 116,300 117,100 125,000 139,400 149,000 159,000 167,600 183,508; 200.611 
Sretaemirie GPIRIIIBEI. ...............--ccceecocccocccececcccccecrecees 28 1-82,286 123,100 132,000 144,60) 150,200 (S) (S) (S) (S) 181,000 193,871 234,634 
Drugs AM MEDICIMES 02 cececcceceeeeeeeeeeees 283 103,100 (D) (0) 113,600 (D) 142,800 (D) (D) (D) 196,631 202,129 
Other ChEMICANS eco ecceececeseesscesveseeesveeneeeees 284-85,287-89 (D) (D) (1); 83,100 (D)| 105,600 (D) (D) (D)} 135,423} 139,731 
Petroleum refining and extraction... 13,29 (D) (D) (0) (D) 187,400 182,700 194,000 201,800 217,000 205,318 199,722 
Rubber products... ecoescceccesseceseescesseceseeseceneeee 30 75,400 (D) (D) (D) (D) (D) (D) (D) (D) 98.207! 99,391 
Stone, clay, and glass products... 32 (D) (D) (D) 118,000 122,500 (D) (D) (D) (D) 114,727 125.630 
iinet, cunmmmmnnnnn 33 129,900 (D) (D) (D) 131,500 118,600 (S) (D) 142,200 114,057 137,103 
Ferrous metals and products... ecceeeeeees 331-32,3398-99 (D) (D) (D) (D) (D) (S) (D) (D) (D) 136,026 138,984 
Nonferrous metals and products............................ 333-36 (D)| 112,000} 136,400) 138,800 (D) (S) (D) (D) (D) (S) (S) 
Fabricated metal products..................ceccceeeceeeceeeeee 34 (S) 111,600 112,900 (S) 76,600 88,100 (S) (S) 115,500 123,828 157,788 
iii 35 108,400 124,500 142,500 (D) (D) (D) 130,000 138,500 147,800 152,797 99,304 
Office, computing, and accounting machines......... 357 (D) (D) (D) (D) (D) (D) (D) (D) (D)| 173,012) 96,699 
Other machinery, except electrical......................... 35 1-56,358-59 (D) (D) (D) 119,200 98,300 99,400 (D) (D) (D) 109,868 103,173 
Electrical EqQuipmentt................ccsccccesecssceessseeesssveseeees 36 114,300] 121,700| 124,900) 120,700) 124,300) 124,100| 132,400) 142,800) 147,100) 150,118] 139,675 
Radio and TV receiving equipment........................4 365 105,300 (D) *(D) 88,700 97,900 124,200 103,400 113,200 (D) 94,017 101,317 
Commuiication CQuipmMent.............. eee cceceeeeeeeeees 366 135,000 143,000 147,800 141,300 155,300 160,300 170,600 177,100 (S) (S) (S) 
Electronic COMPOMEMS ................cececccecceceseseeeeeeseeee 367 (S)| 100,500; 114,100 (D) 98,400 (S) (S)| 128,400 (D)} 127,801; 153,272 
Other electrical equipment..............-.....cccceesseeesveee 361-64,369 (D) (D) (D) (D) (S)} 68,500 (S) (S) (D)} 160,522} 147,014 
Transportation @QuiPMENt.................ccccecccessscesseeeseene 37 (D) (D) (D)| 170,700} 183,400} 195,600} 211,700| 215,700) 189,400) 191,274) 201,176 
Motor vehicles and motor vehicles equipment....... 371 184,700 211,400; 223,100 (D) (D) (D) (D) (D) (D) 222,880; 243,548 
Other transportation equipment... 373-75,379 114,200 (D) (D) (S) (S) (D) (D) (D) (D) (S) (S) 
Aircraft and Mmissiles....................cccccccccccceecsseeeeeeeenes 372,376 143,600 156,00) 161,700 149,800 180,400 193,300 207,300; 213,700 177,000 180,552 183,400 


See explanatory information and SOURCE at end of table. 
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Table A-50. Cost per R&D scientist or engineer in R&D-performing companies, by industry and size of company: 1963-393 


Page 2 of 2 
Distnbution by industry SIC code 1983 1984 1985 1986 1987 1988 1989 19980 1991 1992 1983 

Professional and scientific instruments.................... 38 (S)} $116,900) $122,000 (S) (S) (S) (S) (S) (S) (S) (S) 
Scientific and mechanical measuring instruments... 381-82} $83,200 (D) (D) (D) (D) (S) (S) (S) (S) (S) (S) 
ET 384-87 141,100 (D) (D) (D) (D) 316,700 (S) (S) (S) (S) 158,220 
Other manufacturing industries 1/............................ , 27,31,39 98,500 (D) (D) (S) (D) (D) (D) (D) (D) 114,049 71,849 
Nonmanufacturing industries 2/.......................-0000 07-10,12-17, 82,400 84,100 94,600 $86,800; $69,100 74,900 (S) (S) 137,400 152,411 161,631 

40-42,44-49, 

50-59,60-65.67, 

701 ,73,75-76. 

78-79,20-81, 

83-84 87,89 

Distribution by size of company: 
[Number of employees] 

ee $116,000} $124,000} $130,200} $128,500) $128,800) $132,300) $134,500| $141,300) $148,600) $157,912) $154,814 
TA Tn 65,700 55,000 (S) 70,600 66,800 67,100 66.200 (S) 103,400; 111,358 91,512 
500 0 999 Bf... ecceccecccceesesceseeeeeeeeeees N/A 87,200 (S)| 103,400} 92,600 (S) 96,200 (S)| 178,700; 176,585 89,036 
TT Sane 82,800 96,700 97,300 106,400 91,900 100,600 101,900 91,400 119,400; 127,135 132,634 
5,000 to 9.999 93,400 111,000 119,300 108,400; 102,900 100,400 102,500 110,800 150,800; 148,285 152,654 
Ee 112,900 130,500 124,600 122,300; 132,700) 143,000 127,300 135,300 167,300; 156,190 178,086 
25,000 OF MOTE..........eecececeeeeeseeeeee 134,200 143,000 155,300 154,300; 157,700; 160,700 168,200 193,700 180,100; 182,839 197,337 


1/ Until 1984, tobacco products (SIC 21) was included with “Other manufacturing industries.” 


2/ Nonmanutfacturing industries for 1990 and prior years included the following SiCs 


Only: 10-11, 14-17, 40-42, 44-51, 53-54, 56, 60, 62-63, 72-73, 78, 806-07, and 87. 


3/ For 1963, data were not broken down into this level of detail. Data are included in "Fewer than 500," above. 


KEY: 


(DO) = Data have been withheld to avoid disuiosing operations of individual companies. 


(S) = Data have been withheld because of mputation of more than 50 percent. 


N/A = Not available 


NOTES: 


The number of full-time-equivalent R&D scientists and engineers used to estimate the cost per 


R&D scientist or engineer is the arithmetic mean of the numbers of R&D scientists and engineers reported 
for January in two consecutive years. This number is then divided into the total R&D expenditures of the earter 
years, and t'.e ratio is attributed to the earlier year. 


Further, as a result of a new sample design, statistics for 1968-91 have been revised since originally 
published. These statistics now better reflect R&D periormance among firms in the nonmanutacturing 
industries and sme! firms in all industries. See the technical notes for more information. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 


Table A-51. Cost per R&D scientist or engineer in R&D-performing companies, by industry and size of company: 1993 


Page 1 of 2 
Size of company 
industry SIC code Total 
Fewer than 500 500 to 999 1,000 to 4,999 | 5,000109,999 | 10,000 to 24,999 25,000 or more 
employees employees employees employees employees employees 
Total. $154,814 $91,512 $89,036 $132,634 $152,654 $178,086 $197,337 
Food, kindred, and tobacco products. 20,21 135,425 47,819 137,780 96,206 (S) 123,854 183,310 
Textiles and apparel. 22,23 92,696 83,257 180,674 89,805 (D) (S) (0) 
Lumber, wood products, and furniture 24,25 78,050 25,780 88,093 119,254 195,465 (D) (D) 
Paper and allied products. 2 120,378 162,799 142,901 141,910 174,128 (S) 106,884 
Chemicals and allied products. 26 200,611 126,637 130,922 180,503 163,255 203,871 255,562 
Industrial chemicals 281-82,286 234,634 (S) (D) 144,267 145,413 225,376 (D) 
Drugs and medicines. 263 202,129 185,248 227 364 233,409 200,410 (S) 197,069 
Other chemicalis........ 264-85 ,287-89 139,731 62,882 (D) 115,397 137,169 186,583 (D) 
Petroleum refining and extraction 13,29 199,722 69,242 (D) 173,478 (D) 217,135 211,290 
Rubber products 30 99,391 42,996 172,908 137,498 (S) (0) (D) 
Stone, clay. and glass products 32 125,630 95,960 (D) 121,338 (D) (S) (D) 
Primary metals. 33 137,103 (D) 120,222 104,840 196,718 148,596 (D) 
Ferrous metals and products 331-32,3396-99 138,964 132,094 107,768 95,513 (D) (D) (0) 
Nonferrous metals and products 333-36 (S) (D) 129,323 122,737 (D) (D) (0) 
Fabricated metal products. 34 157,788 103,249 112,462 109,313 (0) (S) (0) 
Machinery 35 99,304 (D) 133,019 128,257 170,379 172,712 (0) 
Office, computing, and accounting machines............. 357 96,699 (D) 158,055 143,683 (S) (0) (D) 
Other machinery, except electrical 351-56,358-59 103,173 55,430 113,324 111,124 104,861 (0) (D) 
Electrical equipment 36 139,675 71,677 124,723 130,555 175,288 163,531 171,255 
Radio and TV receiving equipment. 365 101,317 78,068 | (D) (0) 0 0 0 
' equipment 366 (S) 58,055 132,318 125,368 0} (D) (0) 
Electronic components 367 153,272 84,027 125,463 (D) (D) (0) (D) 
Other electrical equipment. 361-64,369 147,014 55,204 (D) 143,171 (D) (S) (D0) 
Transportation equipment 37 201,176 (D) 171,702 125,118 (S) 229,400 (C) 
Motor vehicles and motor vehicles equipment........... 371 243,548 46,348 (S) 138,515 (S) (0) (0) 
Other transportation equipment. 373-75,379 (S) (D) (0) 119,544 (D) (0) 0 
Aircraft and missiles 372,376 183,400 (S) (0) (8) (D) 230,124 194,068 


See explanatory information and SOURCE at end of table. 
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Table A-51. Cost per R&D scientist or engineer in R&D-performing companies, by industry and size of company: 1993 


Page 2 of 2 
Size of company 
industry SIC code Total 
Fewer than S00 500 to 999 1,000 t0 4,999 | 5,000 9,999 | 10,000 t 24,999 25.000 or more 
employees employees employees employees employees employees 

Professional and scientific instruments. 38 (S) $57,063 $106,858 $119,933 (S) (S) (S) 
Scentific and mechanical measuring instruments. 381-82 (S) 65,796 117,468 (S) (D) (D) (S) 
instruments. 384-87 158,220 50,779 102,716 138,385 (D) (0) (S) 
Other manufacturing industries. 27,31,39 71,849 31,525 108,920 100,499 (D) (S) (OD) 
Nonmanutactuning industnes 07-10, 12-17, 161,631 152,323 49,120 121,356 (S) 124,464 229.216 

40-42,44-49, 

50-59,60-65,67, 

701 ,73,75-76, 

78-79,80-81, 

83-84,87 89 

KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 


(S) = Data have been withheld because of imputation of more than 50 percent. 


The number of full-time-equivaient R&.D scientists and engineers used to estmate the cost per R&D scientist or 


engineer is the arithmetic mean of the numbers of R&D scientists and engineers reported for January in two 
consecutive years. This number is then divided into the total R&D expenditures of the cartier years, and the 


rato is attributed to the earlier year. 


SOURCE: Natonal Science Foundation/SRS, Survey of industrial Research and Development: 1993 


$/ 


Table A-52. Cost per R&D scientist or engineer in R&D-performing companies ranked by size of R&D program: 1983-93 


Page 1 of 1 
Compames ranked by size of 
R&D program (based on 1983 1964 1985 1986 1987 1968 1969 1930 1991 1992 1983 
total R&D funds) 
Se $185,200 $202,000 $225,800 $225,900 $222,600 $226,200 $218,100 $219,600 $213,200 $202,492 $252,629 
Se aoe, ; 154,000 167,000 176,200 171,400 196,900 210,700 225,800 249,000 223,700 238,950 199,559 
Te a ea ; 119,300 127,800 132,500 131,200 141,600 153,000 148,700 129,100 159,900 170,276 199,118 
SSE een Te ; 117,800 121,000 144,000 125,600 146,300 154,500 132,500 145,800 (S) (S) (S) 
EE ; 118,800 130,400 124,100 139,000 128,700 141,300 145,400 164.200 170,500 181,760 193,925 
Ee ; 96.300 108,900 122,800 146,700 128,600 137,300 141,900 137,000 169,000 173,101 138,227 
LTE ree 86,400 97,300 94,100 138,000 110,800 124,500 106,100 120,200 121,000 126,545 140,232 
Average of above 400 R&D 
performing companies... 125,400 139,000 144,400 160,400 153,100 160,600 161,500 161,200 169,000 158,098 154,814 
KEY: (S) = Data have been withheld because of imputaton of more than 50 percent. 


NOTES: The number of full-time-equivaient R&D scientists and engineers used to estimate the cost per R&D scientist or 
engineer is the arithmetic mean of the numbers of R&D scentists and engineers reported for January in two 
consecutive years. This number is then divided into the total R&D expenditures of the earter years, and the 
rao 1S atinbuted to the earver year. 


x 
N 


Further, as a result of a new sample design, statstcs for 1968-91 have been revised since onginally 
pubkshed. These statstcs now better reflect R&D performance among firms in the nonmanutactunng 
indusines and small firms in ail indusines. See the technical notes for more informaton. 


SOURCE: Nationa! Science Foundation/SRS, Survey of industnal Research and Development: 1993 


Table A-53. Domestic employment of R&D-performing companies, by industry and size of company: 1992-93 


€8 


Page 1 of 2 
Size of company 
SIC code Tota 
Fewer than S00 500 w 999 10,000 to 24.999 25.000 or more 
empioyees employees employees enpwoyees 
16.004 1,734 560 2.879 6,927 
Food, tundred, and tobacco products. 20.21 1,026 ss 28 148 187 467 
Textiles and apparel. 22.23 402 17 21 112 (0) (Dd) 
Lumber, wood products. and furniture. 24,25 270 39 16 76 (Dd) (D) 
Pape: and alked products _ 2 557 14 _ 57 169 2% 
Chermcais and alked products. 28 1,118 131 34 371 276 
Industral chermcais 281-82 286 431 9 11 69 57 136 149 
Cc 283 366 69 (0) 42 24 170 (D) 
Other chemicals. 284-85 287-89 321 53 (0) 65 49 65 (D) 
Petoleum reining and extractlon.... 13,29 407 9 3 24 22 101 248 
EL 3 3393 120 (0) 109 27 39 (0) 
Stone, clay, and glass products... 32 227 2s (Dd) % 2 + <] (D) 
metals 3 433 K) (D) 108 87 108 (0) 
Ferrous metals and products. 331-32,3398-99 233 12 (D) 71 51 47 (D) 
Nonferrous metals and products 333-36 200 24 (D) 7 % 61 (0) 
Fabncated metal products. x 477 6 42 140 68 161 0 
i dlladlaiaitceablinttdaaabidhiaiaiods 35 1,320 247 74 263 146 121 469 
Ofice, computing, and accountng machines. 357 473 13 (0) Ss 76 (0) 309 
Other mactunery, except electrical... 351-56,.358-5S9 847 2 (0) 209 70 (0) 160 
Electrical equipment. eee 3s 1,362 180 so 2x 80 214 585 
Radio and TV recenmg equipment... 365 % 7 (0) 8 0 (D) 0 
Communicaton equipment. Koo) 362 ‘3 (D) 4 0 (D0) (0) 
Electromc components 367 313 80 21 91 49 (Dd) (0) 
Othe: etectncal equipment. 361-64 369 651 57 27 oe 31 117 325 
Transportation equipment. ee 37 1,953 22 22 88 122 192 1,507 
Motor vetucies and motor vetuctes equipment. 371 890 2 6 sO (0) (0) (0) 
Other transportaton equipment... 373-75,379 97 8 7 6 (0) (D) (0) 
De 372,376 966 12 9 32 2 125 738 
Protesssonal and scenthe wrstruments. 38 748 129 49 141 53 58) 318 
Soenthe and mechanical measunng mstruments. __. 381-82 395 73 (0) 73 2 (0) 167 
Opucal, surgical. photog aptwc. and other 

EE See 384-87 353 Ss (0) 68 27 (0) 151 
Other manulacturing mdusines. 27,31,39 420 88 19 98 s2 a2 81 
Nonmanutactuning industries 07-10,12-17, 4 981 557 107 611 485 79 2.422 

0-42 44-49. 

5S0-59,60-65.67. 

701 ,73,75-76, 

76-79,80-81. 

63-84 87 89 


See explanatory ntormaton and SOURCE at end of tabte. 
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KEY: 
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Table A-54. R&D scientists and engineers per 1,000 employees in manufacturing companies, by industry and size of company: 1963-93 


1of2 
Industry and size of company SIC code 1983 1984 1985 1986 1987 1968 1969 1930 1991 1992 1993 
Distnbution by industry: 

EE 34 4g 43 45 45 46 46 47 50 51 52 
Food, kindred.and tobacco products 1/.................... 20,21 6 7 8 7 7 8 8 8 9 9 g 
Textiles and apparel... e.cccececceeesceeseeeseeeeeees 22,23 4 5 s 4 4 (S) (S) 6 7 8 7 
Lumber, wood products, and furniture...................... 24,25 (S) 6 6 5 5 5 5 € 5 6 16 
Paper and allied DrOdUctS..............--..--ceee--oe-veenesvees 26 12 13 13 11 11 11 13 16 17 19 19 
Chemicals and allied products.........................cceee00d 28 54 57 57 70 68 69 69 69 69 71 80 

Industrial Chemicals... eee eecceeneeeeeeeeenees 28 1-82,286 45 41 39 56 52 54 56 59 60 61 58 
Drugs and medicines... eeceeccceeceveseecvesveeeve 283 (S) 89 81 98 98 94 92 % 95 116 138 
TTT 284-85,287-89 39 51 62 63 61 60 60 53 53 43 51 
Petroleum refining and extraction .................-.---...-. 13,29 22 22 21 19 20 24 26 26 26 27 27 
°° TTT 30 (S) 27 26 25 19 (S) 6 32 38 33 24 
Stone. clay. and glass products..................----..---4 32 16 17 20 20 24 26 26 24 24 23 21 
STN 33 11 12 12 11 12 12 12 11 11 11 11 
Ferrous metals and products... cccceeeees 331-32,3398-99 11 11 11 7 9 3 8 7 7 7 9 
Nonferrous metals and products............................ ; 333-36 13 16 16 17 16 17 16 15 (S) (S) 15 
Fabricated metal products... eeeeseeeeees 34 (S) (S) (S) (S) 17 17 (S) 20 19 16 21 
eee 35 57 56 60 64 67 66 71 73 74 74 61 
Office, computing. and accounting machines.......... 357 88 90 99 107 115 114 126 131 137 139 124 
Other machinery. except electrical........................ 351-56,358-59 30 32 2 26 29 2 31 33 % 37 41 
Electrical ©QUMpMe Nec cee ee enees ; % 51 49 53 59 65 71 68 66 67 65 75 
Radio and TV receiving equipment... ; WS (Ss) (S) 23 55 45 45 44 30 30 28 51 
Communication GqQuapment..o en ceeeeceesees 366 61 56 62 68 73 94 96 89 91 (S) (S) 
Ele CtrOMIC COFMPOMONNS oon een 367 (S) (S) 81 82 86 100 96 89 95 92 122 
Other electrical equipment... eecceenees : 36 1-64,369 (S) 30 30 26 28 26 30 38 43 44 31 
Transportation GQUuIpMeMt. cece 37 N/A (S) 71 69 68 72 71 68 73 76 70 
Motor vehicles and motor vehicles equipment........; 371 30 27 26 38 42 41 41 43 49 51 54 
Other transportaton equipment... ees 373-75,379 (S) (S) 8 23 38 40 52 45 (S) (S) (S) 
Aircraft ad MUGBHOS cc ceccccccccceeeeeeeeee ; 372,376 102 110 116 99 91 103 101 9b 98 101 o4 
See explanatory information and SOURCE at end of table. 
“~~ 


& 


Table A-54. R&D scientists and engineers per 1,000 employees in manufacturing companies, by industry and size of company: 1963-93 


20f2 
industry and size of company SIC code 1963 1984 1965 1986 19867 1988 1989 1990 1991 1992 1993 
Distnbuton by indusiv: 

Professional and scienthc instruments. 38 (Ss) (S) (S) (S) 71 62 59 71 (S) (S) (S) 
Soenthc and mechamcai measunng instruments. 381-82 (S) (S) (S) (S) 85 84 96 95 (S) (S) (S) 
instruments... 383-87 (S) (Ss) 70 61 63 48 28 17 (S) 59 98 

Other manutacturing industries 1/...... 27,31,39 (S) (S) (S) (S) 18 17 14 14 14 14 32 

Dxstnbuton by size of company: 
[Number of employees] 

EE J Ke 40 43 45 45 4 4 47 50 51 52 
EET x 42 50 59 59 50 50 51 56 53 77 
A J N/A 21 21 rx) 27 2 2 26 32 39 37 
A — See ; 3 24 26 32 K 26 29 32 34 41 39 
I 22 19 19 2 2 3 35 37 3 38 3 
TT: eT ; 26 2 30 33 32 33 35 35 KJ 42 37 
TA fPpccsene--cosenensensssesasee : 42 47 | 56 57 59 61 61 66 63 63 
1/ Until 1984. tobacco products (SIC 21) was included with “other manulactunng industies. 

2/ For 1983, data were not broken down into tus level of detad. Deta are included in “Fewer thar. 500," above. 

KEY. (S) = Data have been withheld because of enputaton of more than 50 percent. 


N/A = Not avadabie 
NOTES. 


The number of R&D scentsts and engineers per 1.000 amployees for 1993 is derived by dividing 


the anthmetc mean of scentsts and engneerss employed m January 1982 and Janwary 1983 by the 
number of employees m all actviees m March 1992 Sender procedures were used fo: carter years. 
Nonmanutactunm,  dusines are nciuded m pre- 1963 calculations. 


Further. as a resull of a new sample design. stahstcs for 1968-91 have been revised since onginally 
Pubkshed These statstcs now better reflect R&D performance among firms in the nonmanulactuning 
indusines and smaii firms m all ndusines. See the techrucal notes for more information. 


SOURCE. Natonal Science Foundator/SRS, Survey of indusinal Research and Development: 1993 
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Table A-55. R&D funds per employee in R&D-performing companies, by size of company: 1963-93 
Page 1 of 1 


Size of company 
[Number of employees] 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 


Total (company. Federal, and other) R&D funds per employee 


a | $4,163) $4579) $5,148) $5,153) $5,338) $5594) $5920) $6291; $6842) $7,366) $7.225 
Fewer than 500 00... } 2186) 2,767) 3,028) 5,414) 5553) 5377) 5660| 6339) 7.279] 7,493) 8,718 
500 to 999 1... ; N/A 2.158! 2238) 3.229) 3,121 2.906 3,197) 3,826 (W)| 14,206) 5,184 
1,000 to 4,999.00. | 2042) 2480) 2.725) 3,261; 3,395) 3,223) 3,404 3,738; 4243) 4,907) 5,046 
5,000 to 9.999.000. | 2194) 2505) 2.851 2.849} 3.210) 3,992) 4.158) 4456) 4,706 5.253) 5.379 
10,000 to 24.999.................. } 2966) 3,385) 3,500) 3.334) 3.668) 3,713} 3,607) 4401) 5223 5.468} 5,294 
25,000 OF MOFE.......eeceeeees 5.785| 6.184) 7,071 6.878} 7.035) 7,388) 7.863) 8005) 8252) 8908) 9123 

Company and other (except Federal) R&D funds per employee 

| Eee } $2,814| $3,095) $3,383) $3,503) $3,562) $3,844) $3,607) $4,401) $5322) $5,839) $5,834 
Fewer than 500 ................... } 1,749) 2,212) 2,407) 4,750) 4,811 4,782| 5,201 5.701} 6242) 6384) 7,828 
500 to 999 Tf... eee ; N/A 1,782; 1,700! 2,997| 2859) 2677) 3,029) 3,598 (W)| 13,937) 4,871 
1,000 to 4,999.00... ; 1,687 2,096 2,316 2.725 2,799 2,761 2,990 3,346 3,817 4,488 4,623 
5,000 to 9.999 1613} 2,199) 2409) 2316) 2682) 3335) 3,624) 4286) 4228) 4,764) 4,935 
10,000 to 24,999.................. 1 2,351 2,689} 2,769) 2,697) 2,969) 3,163) 3,217) 3,863) 4,106) 4,282) 4,400 
25,000 or more 3,637 3,792 4,208 4,077 4,010 4,402 5,016 5,251 5,739 6,404 6,691 
1/ For 1983, data were not broken down into this level of detail. Data are included in “Fewer than 500," above. 


KEY: N/A = Not available 
(W) = Data have been withheld pending further review. 

NOTES: Averages were derived by dividing total and company R&D funds for a calendar year by 
employment data for March of that year. 


Further, as a result of a new sample design, statistics for 1968-91 have been revised since originally 
published. These statistics now better reflect R&D performance among firms in the nonmanufacturing 
industries and small firms in all industries. See the technical notes for more information. 


SOURCE: National Sc‘ence Foundation/SRS, Survey of industrial Research and Development: 1993 


Table A-56. Concentration of total employment in R&D-performing 
companies ranked by size of R&D program: 1967-93 


ania. 
; : 
by size of R&D program 1967 1988 19869 1990 1991 1992 1993 
[Percent] 

Te ee 7 7 7 7 7 7 6 
TATA C 4 3 3 3 3 3 2 
RRR RERRRERRERRRRCE ERE 6 6 € 6 5 6 ‘ 
TTS ; 6 5 4 5 4 4 4 
i OTT ; 8 9 10 9 9 a a 
Next 100 (101-200). | 7 8 8 B 10 9 9 
Next 200 (209-400). cccecceseenennene | 9 9 9 1 10 10 10 
Ee 53 53 53 52 52 47 55 


NOTE. As a result of a new sample design. statistics for 1988-91 have been revised since onginally 
pubkshed. These statstcs now better reflect R&D performance among firms in the nonmanutacturing 
iNdusines and small firms im all industnes. See the technical notes for more information. 


SOURCE Natonai Science Foundaton/SRS. Survey of industnal Research and Development 1993 
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Table A-57. Company-financed R&D performed outside the United ‘tates by 
U.S. domestic companies and their foreign subsidiaries, by country: 1993 


Page 1 of 1 
Number of Total 
Location of foreign subsidiary companies expenditures 
[In milions of dollars] 
Distribution by country: 

Total 1/ 643 9,781 
Canada. 111 429 
Germany 92 1,459 
France 85 816 
Japan 79 639 
United Kingdom 156 1,186 
Other countries. 327 1,448 
Undistribited 2/ 375 3,804 

Distibution by companies 
with R&D expenditures in 
one or more countnes: 

Total 643 9,781 
One country 144 517 
Two countries... 57 269 
Three countries. 26 137 
Four countries 14 126 
Five countries. 1§ 280 
More than five countries 12 1,127 
Undistributed 2/ 375 7305 WF 


1/ Frequencies do not add to total because categories are not mutually exclusive. 

2/ includes data reported on Form RD-1L that were not allocated to a specific country, and total foreign 
R&D reported on Form RD-1A. Form RD-1A does not collect data by country. 

3/ To avoid double counting, if a company reported ANY foreign R&D expenditures that were not allocated 
to specific countries, ALL foreign R&D expenditures, including those that may have been allocated to 
specific countries, are included in this cell. For example, if a company allocated a portion of its foreign 
R&D expenditures to Canada and left the remainder unallocated, ALL of its foreign R&D is included in 
this cell because it could not be determined during processing how many other countries were sites of 
R&D performance. 


NOTE: Data are reported in current U.S. dollars. 
SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 
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Survey Definitions A To I WY OR ED 


INTRODUCTION 


This report is the second of two publications pro- 
duced from the 1993 Survey of Industrial Research 
and Development. The first, a Data Brief announcing 
the availability of survey results, contains analytical 
information and highlights the increasing share of 
R&D performed by nonmanufacturing industries. 
This report, the Detailed Statistical Tables report, 
contains the full set of statistics produced from the 
survey. Both publications provide statistics on 
research and development (R&D) funding for the 


years 1983-93 and on R&D personnel for the period 
from January 1984 to January 1994. 


This report provides national estimates of the 
expenditures on R&D performed within the United 
States by industrial firms, whether U.S. or foreign 
owned. Among the statistics are estimates of total 
R&D, the portion of the total financed by U.S. Gov- 
ernment funds, and the portion financed by the 
companies themselves (or by other non-Federal 
sources such as State and local governments or other 
industrial firms under contracts or subcontracts). 
Total R&D is also separated into its character-of-work 
components: basic research, applied research, and 
development. Other R&D statistics include those of 
the funds for R&D financed by a domestic firm but 
performed outside the United States, R&D contracted 
to organizations outside of firm, and the funds spent 
to perform energy-related R&D. This report also 
provides statistics on R&D-performing companies, 
including domestic net sales, number of employees, 
number of R&D-performing scientists and engineers, 
and cost per R&D scientist and engineer. 


The Survey of Industrial Research and Development 
is a sample survey that intends to include or represent 
all for-profit, nonfarm R&D-performing companies, 
either publicly or privately held. The survey’s pri- 
mary focus is on U.S. industry as a performer of, 
rather than as a source of funds for, R&D. Thus, data 
on Federal support of R&D . tiv ‘ties performed by 
industry are collected and re. _.ag statistics appear in 
several tables, but statistics on industrial funding of 
R&D undertaken at universities and colleges and 


other nonprofit organizations are not collected and 
therefore are not included in the tables.' 


Industry statistics are developed from data col- 
lected from individual companies or enterprises. 
Since the survey is enterprise based rather than 
establishment based, all data collected for the various 
subparts of each enterprise (plants, divisions, or 
subdivisions) are tabulated in the major standard 
industrial classification (SIC) of the company. The 
SIC of the companies within each industry. National 
totals are estimated by summing the industry esti- 
mates. 


All companies that spend more than $1 million 
annually on R&D in the United States or have 1,000 


or more employees receive a survey questionnaire 
every year. Remaining firms are subjected to prob- 
ability sampling and may or may not receive a 
questionnaire for a given survey year. Among the 
organizations purposely excluded from the survey are 
trade associations and not-for-profit consortia. 
Although their primary mission is to serve industry, 
these associations are established as nonprofit 
organizations. 


Respondents receive detailed definitions to help 
them determine which expenses to include or exclude 
from the R&D data they provide. Nevertheless, the 
Statistics presented in this report are subject to 
response and concept errors caused by different 
respondent interpretations of the definitions of R&D 
activities and by variations in company accounting 
procedures. Consequently, the statistics are better 
indicators of changes in, rather than absolute levels 
of, R&D spending and personnel. 


' Data on R&D performed at universities and colleges are 
collected in the annual Survey of Scientific and Engineering 
Expenditures at Universities and Colleges. Resumption of a 
survey of other nonprofit organizations, discontinued in the mid- 
1970s, is planned. More information about these surveys is 
available from NSF's Research and Development Statistics 
Program in the Division of Science Resources Studies at the 
address given in General Notes, preceding section A. 


The National Science Foundation (NSF) has spon- 
sored a survey of industrial R&D since 1953. The 
two surveys covering the 1953-56 period were 
conducted by the Bureau of Labor Statistics (BLS), 
U.S. Department of Labor.* Since 1957, the Bureau 
of the Census has conducted the survey.’ NSF's 
Division of Science Resources Studies sponsors and 
monitors the survey. 


The content of the survey has been expanded and 
refined over the years in response to an increasing 
need by policymakers for more detailed information 
on the Nation’s R&D effort. For example, questions 
on energy R&D were added in the early seventies, 
following the first oil-shortage crisis. On the other 
hand, the frequency of collection of certain data items 
has been reduced in recent years in an attempt to 
alleviate some of the respondent burden that has been 
placed on industry from all sources. For large firms 
known to perform R&D, a detailed questionnaire, 
Form RD-1L, is used to collect data for odd-numbered 
years and an abbreviated version, Form RD-1S, is 
used to collect data for even-numbered years. To 
further limit reporting burden on small R&D perform- 
ers and on firms that are included in the sample for 
the first time, an even more abbreviated form, Form 


> See National Science Foundation. Science and Engineering 
in American Industry: Final Report on a 1953-54 Survey (NSF 
56-16) and Science and Engineering in American Industry: 1956 
(NSF 59-50) (Washington. DC: Supt. of Documents, GPO, 1956 
and 1960). 

> Data obtained in the earlier BLS surveys are not directly 
comparable with Census figures because of methodological and 
other differences. 


RD-1A, which collects only the most crucial data, is 
from the Forms RD-1L and RD-1A. 


Several changes have been made to the survey 
recently that are of special importance to users of this 
report. Prior to the 1992 survey, statistics were based 
on samples selected at irregular intervals (i.e., 1967, 
1971, 1976, 1981, 1987). In intervening years a 
subset of the last sample (called a panel) was used. 
The most recent sample prior to the 1992 survey was 
selected and first used for survey year 1987. Esti- 
mates for 1988 through 1991 were based on surveys 
of the panel of companies that reported R&D activity 
in the 1987 survey. Beginning with the 1992 survey, 
Statistics are based on samples selected annually. 
Also, beginning with the 1992 survey, the sample size 
was increased from approximately 14,000 to nearly 
23,400 firms. This increase was made for several 
reasons: (1) to account better for births of R&D- 
performing establishments in the survey universe, (2) 
to survey more fully and accurately R&D performed 
by nonmanufacturing firms (especially in the service 
sector and by small firms in all industries), and (3) to 
gather more current information about potential R&D 
performers. 


SURVEY METHODOLOGY‘ 


REPORTING UNIT 

The reporting unit for the Survey of Industrial 
Research and Development is the enterprise, or 
company, defined as a business organization of one or 
more establishments under common ownership or 
control. The survey includes two groups of enter- 
prises: (1) companies known to conduct R&D and (2) 
a sample reps:*:tation of companies for which 
information oii the extent of R&D activity is uncer- 
tain. 


FRAME CREATION 

The Standard Statistical Establishment List (SSEL), 
a Bureau of the Census compilation that contains in- 
formation on more than 3 million establishments with 
paid employees, was the universe from which the 
frame used to select the 1993 survey sample was cre- 
ated (see table B-1 for universe and sample sizes). 
For companies with more than one establishment, 
data were summed to the company level. The firm 
was then assigned a single standard industria! classifi- 
cation (SIC) code based on the activity of the 
establishment(s) having the highest dollar value of 
payroll. This assignment was done on a hierarchical 
basis. The enterprise was first assigned to the eco- 
nomic division (manufacturing or nonmanufacturing) 
with the highest payroll, then to the two-digit SIC 
code with the highest payroll within the assigned divi- 
sion, then to the three-digit SIC code with the highest 
payroll within the assigned two-digit industry. 


The frame from which the survey sample was 
drawn included all for-profit companies classified in 
nonfarm industries. For surveys prior to 1992, the 
Same wes limited to companies above contain size 
criteria based on number of employees.° These 
criteria varied by industry. Also, some industries 


4 Information for this section was provided by the Manufac- 
turing and Construction Division of the Bureau of the Census, 
the collecting and compiling agent for the National Science 
Foundation. Copies of the technical papers cited can be obtained 
by contacting NSF's Research and Development Statistics 
Program in the Division of Science Resources Studies at the 
address given in Gencrai Notes, preceding section A. 


5 See the Bureau of the Census technical memorandum 
entitled Evaluation of Tota! employment Cut-Offs in the Survey 
of Industrial Research and Development, Nov. 3, 1994. 


were excluded from the frame because it was believed 
that these industries contributed little or no R&D 
activity to the final survey estimates. For the 1992 
sample, new industries were added to the frame* and 
applied uniformly to firms in all industries. Asa 
result, nearly 2 million enterprises with five or more 
employees were given a chance of selection. For 
comparison, the frame for the 1987 sample included 
154,000 companies of specified sizes and industries. 
The frame used to select the 1993 sample is compa- 
rable with the 1992 frame. 


External information about the likelihood that a 
company conducted R&D was used to identify nearly 
10,000 companies that were included in the survey 
sample with certainty. Sources included the 1992 
survey, directories that include company information 
on R&D reported to the Securities and Exchange 
Commission, commercially available directories of 
R&D performing companies, Department of Defense 
directories of contracts awarded for R&D, and various 
publications and newsletters that highlight firms 
conducting R&D. In addition, all companies in the 
frame with 1,000 employees or more were selected 


SAMPLE SELECTION 
Probability Proportionate to Size 

As with most types of economic surveys, the 
sample was selected using probabilities proportionate 
to size. That is, large companies had a higher prob- 
ability of selection than did small companies. For this 
survey, it would have been ideal if company size 
could have been determined by the amount of R&D 
expenditures. Unfortunately, except for the com- 
panies that were in a previous survey or for which 
there was information from external sources, it was 
impossible to know the RD expenditure values for 
firms in the uaiverse. Coasequently, most compa- 
nies’ R&D expenditures had to be estimated, with the 
probability of selection based on those estimated 
values. 


Since total employment was known for each com- 
pany in the universe, it was possible to use an already- 


© These industries are listed and discussed under Compara- 
bility of Statistics, later in this section. 


Table 6-1: Number of companies in the universe and selected for the sample: 1933 
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Table B-1: Number of companies in the universe and selected for the sample: 1993 


Page 2 of 2 
1993 Survey Companies reporting 
R&D expenditures for 1993 3/ Companies 
industry SIC code Companies reporting zero 
in R&D expenditures 
universe Companies | Noncertaintes 1/ | Certaitiw:% Greater than Less than for 1983 
selected for or equal to $1 million 
1993 sample $1 milion 
Professional and scientific instruments....................... 38 5,905 767 161 06 319 212 117 
Scientific and mechanical measunng instruments. 381-82 2,937 347 46 w1 169 113 27 
instuments. 364-87 2,968 420 115 305 150 99 90 
Other manufacturing industries... 27,31,39 39,408 1,456 815 641 71 182 925 
NONMANUFACTURING 
Total... 1,600,554 8,959 3,748 §.211 674 526 6,262 
Communication services............... 48 7,660 71 6 65 18 5 36 
Electric, gas, and sanitary S@rvices........................-00+ ; 49 3,280 175 1 164 45 52 60 
Computer programming, data processing, 
other computer-related engineenng, 
architectural, and surveying Se@rvices......................-.. ; 737 871 35,115 684 300 384 177 87 314 
Hospitals and medical and dental 
EE ELT A ; 806-07 5,809 630 220 410 18 19 500 
Research, development, and testing services............. 873 4,694 181 7 174 115 22 26 
Other nonmanufacturing induStries.................0-008 07-10,12-17, 1,543,996 7,218 3,204 4,014 301 341 5,326 
40-42,44-47 
50-59,60-65, 
67 701,73 (ex- 
cept 737),75-76 
78-79,80-81, 
(except 806 and 
807),83-84 87 
(except 871 and) 
873),89 


1/ Noncertainties were companies for which probability of selection was ‘ess than one. 
2/ Certainties were companies for which probability of selection was one. This included companies 
for which 1992 R&D expenditures were equal to or greater than $1 million, or 1992 employment 


was equal to or greater than 1,000, or were selected in order to provide estimates of sufficient accuracy. 


3/ This included RD-1L companies for which total R&D expenditure data were imputed. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1993 


observed relationship between employment and R&D 
to estimate R&D expenditure values for companies in 
the frame. This was the same strategy employed in 
the 1981 and 1987 sampling operations. For 1993 
sampling, data collected in the 1992 survey were used 
to derive this relationship separately for single-unit 
companies and multiestablishment companies. The 
effect in all cases was to give firms with a large 
number of employees higher probability of selection 
since it was assumed that large companies were more 
likely to perform R&D and that the amount of R&D 
was proportionate to the size of the company. 


Sample Stratification and Relative 
Standard Error Constraints 


Even though the particular sample selected was 
one of a large number of the same type and size that 
by chance might have been selected, statistics result- 
ing from the different samples would differ somewhat 
from each other. These differences are represented by 
estimates of sampling error—the smaller the sampling 
error, the more precise the statistic. 


As a control of sampling error in the statistics 
resulting from this survey, parameters were specified 
to allocate the sample across various levels, or strata, 
that corresponded to industry groupings. These 
parameters permitted the sample size to be varied to 
achieve a desired level of sampling error for each 
stratum and were assigned so that estimated errors of 
total R&D for industries in these strata did not exceed 
certain levels. Sample sizes among the strata were 
only constrained by the limit placed on the total 
sample size dictated by the available budget. 


For sample selections prior to 1992, the strata 
designations were the published industry categories. 
The sample was allocated across these industry 
categories to provide high, medium, and low levels of 
precision. For the 1992 sample, the criteria for this 
allocation were modified. For gathering information 
to review and evaluate the appropriateness of the 
published industry groupings, the allocation of the 
sample was controlled for levels of industry detail 
below those traditionally published. The result was 
that the frame was partitioned into 95 manufacturing 
industry strata and 25 nonmanufacturing strata. This 
stratification was used for the 1993 sample. 


Each industry was allocated to one of three 
groups. The first group was formulated to analyze the 
distribution of data in manufacturing industries. In 
this group, each three-digit manufacturing industry 
was considered a separate stratum. The second group 
was formulated to improve coverage and to identify 
emerging industries. In this group, selected two-digit 
and three-digit nonmanufacturing industries each 
were considered a separate stratum. The industries 
were identified as those for which statistics had been 
published previously and those with high concentra- 
tions of scientists and engineers as reported in occu- 
pational surveys. The third group was a large stratum 
of companies in nonmanufacturing industries that had 
not been included in previous sampling frames or for 
which there was little indication of R&D activity. 


Once the strata were defined, the following criteria 
were used to achieve the target sampling error for 
total R&D: 


¢ Sampling error not to exceed 2 percent for 44 
three-digit manufacturing industries that con- 
tribute to a current publication level below 
the two-digit industry level and for 15 three- 
digit nonmanufacturing industries that repre- 
sent a current publication level or for which 
there is a high concentration of scientists or 
engineers. 


¢ Sampling error not to exceed 5 percent for 51 
three-digit manufacturing industries that are 
part of currently published two-digit or 
aggregations of two-digit industries; 9 two- 
digit ronmanufacturing industries for which 
R&D activity was likely, and | stratum of 
remaining nonmanufacturing industries for 
which there was little prior indication of 
R&D activity. 


Based on the desired precision represented by 
these sampling error estimates, the criteria suggested 
a total sample size of approximately 23,000. 


A limitation of the sample allocation process 
should be noted. Sampling errors were controlled by 
using a universe total that, in large part, was impro- 
vised. That is, as previously noted, an R&D value 
was assigned to every company in the frame, even 


though many of these companies actually may not 
have had R&D expenditures. The value assigned was 
imputed for the majority of companies in the frame, 
and, as a consequence, the estimated universe and the 
distribution of individual company values did not 
necessarily reflect the true distribution. Estimates of 
sampling variability were nevertheless based on this 
distribution. The presumption was—and this had been 
confirmed using the previous sample selection—that 
actual variation in the sample design would be less 
than that estimated, because many of the sampled 
companies have true R&D values of zero, not the 
widely varying values that were imputed using total 
employment as a predictor of R&D. Thus, the 2- 
percent and 5-percent error levels described earlier are 
conservative. (Sec table B-2 for a list by industry of 
the actual standard error estimates for selected items.) 


In addition to sampling error, the estimates are 
subject to nonsampling error. Errors are grouped into 
five categories: specification, coverage, response, 
nonresponse, and processing. For detailed discussions 
on the sources, control, and measurement of each of 
these types of error, see the technical reports.’ 


Sample Size and Weighting 


The sample was selected with a target sample size of 
23,000 and with other parameters set to ensure compli- 
ance with the standard error constraints. An actual 
sample of 24,064 was selected. The actual sample size 
differed from the target for two reasons. First, the 
sample frame was subjected to independent sampling. 
Each company in the frame had an independent chance 
of selection based un its assigned probability; i.e., 
selection of a company was completely independent of 
the selection of any other company. In independent 
sampling, sample size itself is a random variable. 
Theoretically, a sample of size zero or a sample the 
size of the entire universe is possible, but the prob- 
abilities of these extremes are so small that these are 
nearly impossible situations. The actual sample size is 
usually quite close to the specified size. If there is too 
much deviation, the selection is simply executed again. 


”U.S. Department of Commerce, Bureau of the Census, 
Documentation of Nonsampling Issues in the Survey of Industrial 
Research and Development, RR94/03 (Washington, DC, Sept. 
1994) and U.S. Department of Commerce, Bureau of the Census, 
A Study of Processing Errors in the Survey of Industrial Research 
and Development, ESMD-9403 (Washington, DC, Sept. 1994). 
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Second, a minimum probability rule was imposed. 
As noted earlier, probabilities of selection proportion- 
ate to size are assigned to each company, where size is 
the imputed R&D value assigned each company. 
Selected companies that report actual R&D expendi- 
tures vastly larger than their assigned values can have 
adverse effects on the statistics, which are based on 
the weighted value of survey responses.’ So that the 
effects on the final statistics would be lessened, the 
maximum weight a company could assume was 
arbitrarily controlled by specifying the probability of 
the company’s selection. If the probability, based on 
company size, was less than the arbitrarily set mini- 
mum, then the probability was set equal to the mini- 
mum value. The consequence of raising these original 
probabilities to the minimum probability was to raise 
the expected sample size. It is likely that most of the 
difference between the size of the target sample and 
the actually selected sample was because of this rule. 


Third, between the time that the frame was created 
and the survey was prepared for mailing, the opera- 
tional status of some companies changed—that is, 
they were merged with or acquired by another com- 
pany, or they were no longer in business. Before 
preparation of the survey for mailing, the operational 
status is updated to identify these changes. Asa 
result, the number of companies mailed a survey form 
is somewhat smaller than the number of companies 
initially selected for the survey. 


SURVEY QUESTIONNAIRES 


Two questionnaires are used each year to collect 
data for the survey. For large firms known to perform 
R&D, a detailed questionnaire, Form RD-1L, is used 
to collect data for odd-numbered years and an abbre- 
viated version, Form RD-1S, is used to collect data for 
even-numbered years. The questionnaires are cycled 
in this manner to reduce reporting burden on survey 


respondents. 


The Form RD-1L requests data on sales or receipts, 
total employment, employment of scientists and engi- 
neers, expenditures for R&D performed within the 
company with Federal funds and with company and 


* The weight given to a company selected for the survey is 
the inverse of its probability of selection. Companies selected for 
the sample with certainty (see Frame Creation earlier in this sec- 
tion) represented only themselves, and each had a weight of 1.0. 


Table B-2. Relative standard error of estimate (percentage) for selected items, 


by industry and size of company: 1993 


Number of R&D- Domestic net Domesnc lananes of FTE Total 
industry SK code performing sales of employment of | scentsts and R&D other funds for 
compames R&D performers | R&D performers | engineers 
a EE—————————— Ee 6.429 08 07 28 27 
Food, kindred, and tobacco products................... 20,21 245 07 17 49 11 
Textiles and apparel... 22.23 170 59 24 64 34 
Lumber, wood products, and furniture................. ; 24,25 233 ok 26 328 20 
Paper and allied products... nnn enon 26 106 16 26 20 29 
Chemicais and allied products........................-.-. ; 28 44) 07 11 3.7 33 
industrial chemicals......................-----.------ ; 281 -82.286 88 0.7 07 os 02 
Drugs @nd Medicines ao nennen een 283 115 11 21 72 65 
Other Chermicatis. ene eneneenneneeernees 284-85 287-89 238 18 29 3.1 14 
Petroleum refining and extraction........................ ; 13,29 8) 01 03 03 03 
PReubber products.................--.--.-.------eeeeeeeenneennenenned 30 234 65 54 48 41 
Stone, clay, and glass products... 32 167 12 16 21 15 
Primary (Metalls.............--.---------eeeeeeeeeenennnnnnnnnnenens 33 201 13 14 16.0 11.0 
Ferrous metals and products..................----------. } 331-32,3398-99 104 1.7 16 27.5 148 
Nonferrous metals and products........................ 333-36 97 16 26 16.0 15.7 
Fabricated metal products...............-.----eeeee-voed Ke) 462 11 13 3.2 24 
MACHINOTY. .......----------2eeereeeeerenennennnnnnnennnns anecenenened 35 1,002 1.1 12 5.1 14 
Office, computing, and accounting machines 357 244 09 0.7 13 11 
Other machinery, except electrical..................... 351-56,358-59 758 1.4 1.6 98 3.0 
Electrical equipement... -.-c-ceeeceseeeeensenenennons % 880 04 06 16 09 
Radio and TV receiving equipment.................... 365 35 40 34 73 90 
’ a, renee ; 366 241 08 1.4 1.0 0.7 
Electronic COMPOMONES. 0... ........-.--ceeceeecreeeennvns 367 244 13 2.0 27 22 
Other electrical equiprment................-.--cccceeeeee 361-64 369 360 03 04 44 05 
Transportation @QuiprmMVent 0... .-ececeeereeeees ; 37 224 0.7 08 06 02 
Motor vehicles and motor vehicles equipment. 371 77 1.0 1.0 0.2 0.0 
Other transportation equipment... ; 373-75,379 95 13 18 29 5.5 
Aircraft and missiles...................ccecccceeeeeeeene eee 372,376 52 0.7 14 1.0 0.4 
Professional and scientific instruments............. 38 §31 1.1 1.7 13.2 2.0 
Ee 381-82 282 16 23 3.3 09 
Optical, surgical, photographic, and other 

SRIIIRITTIBIIID 200.cce.cecccccccccescssccssscccosonccsvessssocsssooced 384-87 249 1.6 25 39.3 45 
Other manufacturing industries....................-.. 27,31,39 253 47 5.7 40.7 7.0 
Nonmanufacturing industries... ; 07-10,12-17, 1,200 26 2.0 7.3 10.0 

40-42.44-49, 

50-59,60-65,67, 

701 ,73,75-76, 

78-79,80-81, 

83-8587 89 

Distribution by size of company: 
(Based on number of employees) 

Ee ; 6,429 08 0.7 28 27 
Pemeete Bnt GIIcececceerccccoccccesccccccccccsessrcccessscnsseljoccosocsoosesosecoorccosooced 3,924 96 66 13.1 19.2 
500 to 999..... ; 783 23 2.7 29 2.0 
YT [Yt EEEEIEs Semmrerrrrrnccc 1,180 0.0 0.1 0.0 0.0 
BO I cccceccecesescesescscscsecssecesensecosscneccsosscees EEE 237 0.0 0.0 0.0 0.0 
GOBED 0 BAGID. ....2....2.0000sccccccerecccsessecevsescososesvel]soveveeserrvenssseoesessoreed 181 0.0 0.0 0.0 0.0 
25,000 OF FOTO. ccees 124 0.0 0.0 0.0 0.0 


See explanatory information and SOURCE at end of table. 
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Table B-2. Relative standard error of estimate (percentage) for selected items, 


by industry and size of company: 1993 


Page 2 of 2 
Company-financed | Company-financed | Federal funds Total Total Total 
industry SIC code R&D periormed R&D contracted for R&D funds for funds for funds for 
outside of U.S. to outside basic research | appled research | development 
— 
eee 1.0 23 29 28 40 3.9 
Food, kindred, and tobacco products... 20,21 0.0 1.0 0.0 41 05 18 
Textiles and apparel. 22.23 0.0 11.1 05 12.7 25 65 
Lumber, wood products, and furniture... ; 24,25 0.1 178 38 13.0 33 22 
Paper and allied products... 26 0.0 02 0.0 78 12 74 
Chemicals and allied products... ; 28 0.0 06 03 06 10.1 03 
industrial chemicals. eens ; 281-82, 286 0.0 25 0.0 03 02 02 
Drugs Ord Medicines oes ceeeennene ; 263 0.1 0.7 31.0 0.8 17.7 0.5 
TTT | 284-85,287-89 0.0 03 0.0 65 3.1 15 
Pevoleum refining and extraction... 13,29 05 05 0.0 0.6 0.0 0.3 
SX TET ; 30 0.0 56.0 0.0 12.0 16.0 40 
Stone, clay, and glass products... 32 24 3.7 40 46 15 1.0 
ee ; 3 23 10.5 473 41 08 19.5 
Ferrous metals and products. -32,3396-99 0.0 13.8 63.3 78 21 23.8 
Nonferrous metals and products........................ 333-36 25 04 0.0 3.7 0.1 28.1 
Fabricated metal products. Ke 04 386 0.2 12 28 26 
Machinery. ;' 35 02 3.0 1.0 3.8 5.2 04 
Office, computing, and accounting machines 03 28 1.7 96 3.5 1.1 
Other machinery, except electrical..................... 351-56,358-59 0.3 5.2 1.1 3.5 11.4 1.4 
Electrical equipment. % 08 3.0 08 45 3.0 12 
Radio and TV receiving equipment... ................ 365 0.0 62 67.7 13.0 245 96 
equipment. 366 26 11.3 1.6 18.6 6.9 0.8 
Electronic components......... 367 0.0 11.3 0.0 3.6 7.0 3.1 
Other electrical equipment. 361-64 369 04 26 0.7 34 0.5 0.7 
Transportation equipment........ 37 0.0 05 0.0 1.0 0.7 0.2 
Motor vehicles and motor vehicles equipment. 371 0.0 05 0.0 1.1 02 0.0 
Other ION equipment. 373-75,379 30.2 1.1 0.0 13.5 10.3 10.9 
Aircraft and missiles - 372,376 0.0 24 0.0 0.0 1.0 0.4 
Professional and scientific instruments................ 38 3.6 39.4 03 11 3.2 22 
Scientific and mechanical measuring 
instruments 381-82 0.0 356 0.4 04 3.0 0.1 
Optical, surgical, photographic, and other 
instruments 384-87 44 486 0.0 1.7 79 5.0 
Other manufacturing industries... 27,31,39 0.5 37.8 41 39.7 46 5.1 
Nonmanutacturing industries... ccc ; 07-10,12-17, 5.2 21 11.5 7.0 10.2 142 
40-42,44-49, 
50-59,60-65,67, 
701 ,73,75-76, 
78-79,80-81, 
83-85,87,89 
Distribution by size of company: 
(Based on number of employees) 
Oe 1.0 23 29 28 40 3.9 
EN NNT senunneel 20.6 15.4 39.9 9.0 23.4 35.4 
ITT tisiscnstnnennneunnteneneeseeennengnemnneinnunmnenettl essmnntnssneeapentl 0.2 28 12 6.1 19 27 
ees ae J 0.1 0.0 0.0 0.1 0.0 0.0 
TTTtiniacinasnennenenemnertmnentnnneennenasntst D scssiteanteceatenionineadll 6.0 0.0 0.0 0.0 0.0 0.0 
a See 0.0 0.0 0.0 0.0 0.0 0.0 
iT oon cnercetenneineteetenennenenesnentneameallainitannietesennmnnettl 0.0 0.0 0.0 0.0 0.0 0.0 


NOTE:  Adescription of the standard error of estimate is given in section A under “Methodology of Survey.” 
The percentage (or relative) standard errors in this table may be converted to standard errors of estimate 
by multiplying the percentages shown by the associated estimates. For example, the relative standard error 
of estimate for R&D performance for all company size groups in the chemicals industry (SIC 28) is shown as 
1.4 percent, and the associated total R&D estimate for this industry is shown as $16,711 million in table A-3, 
“Total (company and Federal) funds for industrial R&D performance by industry and size of company: 1982-92." 
The standard error of estimate, then, is .014 times 16,711 or 234. 


SOURCE: Nationa! Science Foundation/SRS, Survey of industrial Research and Development 1993 


99 


other funds, character of work (basic research, applied 
research, and development), company-sponsored 
R&D expenditures in foreign countries, R&D performed 
under contract by others, expenditures for pollution 
abatement and energy R&D, detail on R&D by prod- 
uct field, Federal R&D support to the firm by con- 
tracting agency, domestic R&D expenditures by State, 
and foreign R&D by country. The Form RD-1S re- 
quests the same information except for the last four 
items. Because companies receiving the Forms RD-1L 
and RD-1S generally have participated in previous 
surveys, computer imprinted data reported by the 
company for the previous year are supplied for refer- 
ence. Companies are encouraged to revise or update 
this imprinted data if they have more current informa- 
tion. 


As a further limit on reporting burden on small 
R&D performers and on firms that are included in the 
sample for the first time, an even more abbreviated 
form is used each year. Form RD-1A collects data 
only on R&D, sales, employment, and operational 
status and includes a screening item that allows 
respondents to indicate that they do not perform R&D. 
No prior-year information is available since the 
majority of the companies have not reported previ- 
ously. 


For the 1993 survey, about 2,300 companies that 
reported $1 million or more in R&D spending in the 
1992 survey received Form RD-1L and nearly 21,600 
received Form RD-1A. Of the 23,900 firms, 6,400 
reported R&D expenditures. Both questionnaires and 
the instructions provided to respondents are repro- 
duced in section C, Survey Documents. 


FOLLOW-UP FOR SURVEY 


NONRESPONSE 


The 1993 survey questionnaires were mailed in May 
1994, and recipients were asked to respond within 60 
days. Thirty days later, letters were mailed to all sur- 
vey recipients reminding them that their completed 
questionnaire was due within the next 30 days. Cop- 
ies of the Form RD-1A and instructions were faxed to 
respondents who called a toll-free tel:y~hone number 
indicated in the follow-up letters. After 60 days, fol- 
low-up letters were sent to all nonresponding firms. 
Two additional follow-up mailings were made to per- 
sistent nonrespondents, after 90 and 120 days. 
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In addition to the mailings, telephone follow-up was 
used to encourage response from those firms ranked 
among the 300 largest R&D performers, based on 
total R&D expenditures reported in the previous 
survey. Telephone follow-up was also used for these 
firms during the initial data edit phase of survey 
operations if data items were missing or unclear. 
Table B-3 shows the number of companies in each 
industry or industry group that received a question- 
naire and the percentage that responded to the survey. 


IMPUTATION FOR ITEM NONRESPONSE 


For various reasons, many firms chose to return the 
survey questionnaires with one or more blank items.’ 
For instance, the internal accounting procedures of the 
firm may not have allowed it to quantify the pollu- 
tion-abatement expenditures portion of R&D. In 
addition, some firms, as a matter of policy, refused to 
answer any voluntary questions. '° 


When respondents did not provide the requested 
information, estimates for the missing data were made 
using imputation algorithms. In general, the imputa- 
tion algorithms computed values for missing items by 
applying the average percentage change for the target 
item in the nonresponding firm’s industry to the 
item’s prior-year value for that firm, reported or 
imputed. This approach, with minor variation, was 
used for most items.'' Table B-4 contains imputation 
rates for the principal survey items. 


* For detailed discussions on the sources, control, and 
measurement of error resulting from item nonresponse, see the 
technical report: U.S. Department of Commerce, Bureau of the 
Census, Documentation of Nonsampling Error Issues in the 
Survey of Industrial Research and Development, RR94/03 
(Washington, DC, Sept. 21, 1994). For a general discussion of 
the problems stemming from item nonresponse, see the technical 
report: National Science Foundation, Estimating Basic and 
Applied Research and Development in Industry: A Preliminary 
Review of Survey Procedures, NSF 90-322 (Washington, DC, 
1990). 


© All but four items—total R&D, Federal R&D, net sales, 
and total employment—which are included in the Census 
Bureau's annual mandatory statistical program, are voluntary. 
See further discussion under Response Rates and Mandatory 
Versus Voluntary Reporting, later in this section. 


'' For detailed descriptions and analyses of the imputation 
methods and algorithms «sed, see the technical report: U.S. 
Department of Commerce, Bureau of the Census, An Evaiuation 
of Imputation Methods for the Survey of Industrial Research and 
Development, ESMD-9404 (Washington, DC, Sept. 1994). 


Table B-3: Unit response rates—percentage of companies responding to survey, by industry: 19393 


Page 1 of 3 
Number of Response 
industry SIC code companies that rate 1/ 
: 
pers ves 
Total, all companies. 23,923 818 
Distribution by industry: 

Food, kindred, and tobacco products. 20,21 623 83.6 
Textiles and apparel 22,23 1,079 75.3 
Lumber, wood products, and furniture 24,25 1,794 80.2 
Paper and allied products. 26 406 85.7 
Chemicals and allied products. 28 576 88 4 
industrial chemicals. 261-82,286 116 86.2 
Drugs and medicines. 263 130 89.2 
Oe ee 284-85,287-89 330 88.8 
Petroleum refining and extraction 13,29 280 83.2 
Rubber products 30 503 82.1 
Stone, clay, and giass products. 32 812 80.0 
Primary metals. 33 789 85.4 
Ferrous metals and products 331-32,3398-99 345 86.1 
Nonferrous metals and products 333-36 444 84.9 
Fabricated metal products. Ke 1,910 80.6 
Machinery 35 1,869 81.9 
Office, computing, and accounting machines. 357 409 70.4 
Other machinery, except electrical 351-56,358-59 1,460 85.1 
Te K} 1,628 79.4 
Radio and TV receiving equipment............... 365 110 79.1 
’ equipment. ; 366 338 79.9 
ENSCtIONIC COMPOMOMS.............cccccceesesnnenneneeneneneenenennenened 367 387 81.1 
Other electrical QUIEN... cccceecceceseseeeeneeeeenee 361 -64,369 793 78.4 
TFAMSPOFAHION SQUIPITIOME 0c ccccccceeeccceeeeeeeeeeeeeeenenenens 37 539 79.6 
Motor vehicles and motor vehicles equipment..................... 371 122 86.1 
Other transportation equipment...............ccccccccccceeeeneneees 373-75,379 352 76.4 
ET 372,376 65 846 
Professional and scientific instruments...................cccccceeed 38 756 81.7 
Scientific and mechanical measuring instruments............... 381-82 340 85.9 
ee eientenenetssenenssetncnneniennintererianreemmenermnatinenne ; 384-87 416 78.4 
Other manufacturing industries... ec cceecceeeeeeeenenn 27.31,39 1,454 80.8 
Nonmanutacturing iNGustrieS...............cccccccenseeeenenneenens 07-10,12-17, 8,905 82.9 

40-42 44-49, 

50-59,60-65,67, 

701 .73,75-76, 

78-79,80-81, 

83-85.87.89 


See explanatory information and SOURCE at end of table. 
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Table B-3: Unit response rates—percentage of companies responding to survey, by industry: 1993 


Page 203 
Number of Response 
industry SIC code companies that rate 1/ 
recerved 
questonnaire 
Total, companies receiving Form RD-1L. 2.256 88.1 
Distribution by industry: 
Food, kindred, and tobacco products. 20,21 66 06.4 
Textiles and apparel 22,23 36 06.1 
Lumber, wood products, and furniture 24,25 22 90.9 
Papor and allied products. 2 41 95.1 
Chemicals and allied products. 2 220 60.5 
industrial chemicais 2861-82,286 6 92.8 
Drugs and medicines. 283 ) 87.0 
Other chemicals. 264-85 ,287 -89 82 89.0 
Petroleum refining and extraction 13,29 27 92.6 
Rubber products. 30 65 846 
Stone, clay, and glass products. 32 31 96.8 
Primary metais. 3S 52 942 
Ferrous metals and products 331-32,3398-99 28 96.4 
Nonferrous metals and products 333-36 24 91.7 
Fabricated metal products. KY 85 96.3 
Machinery K ) K <0 | 86.8 
Office, computing, and accounting machines. 357 111 62.0 
Other machinery, except electrical 351-56,358-590 223 80.2 
Electrical equipment.......... K ] 317 88.0 
Radio and TV receiving equipment. 365 8 87.5 
Communication equipment. 306 92 60.1 
Electronic components 367 126 88.1 
Other electrical equipment. 361-64 369 91 06.8 
Transportation equipment 37 88 69 8 
Motor vehicles and motor vehicles equipment..................... 371 42 95.2 
Other transportation equipment... cecccccccceseseeseneennnes 373-75,379 13 76.9 
Aircraft @d MMISBHES...............ccccccccccccceeceeeseeseesseeveeseeneeneneeee 372,376 33 87.9 
Professional and scientific instruM@NMts.................cccceecereeeved 38 275 873 
Scientific and mechanical measuring instruments............... 381-82 151 91.4 
IIIT ininestiercinnidemnnenmntbernieennnennten ; 384-87 124 823 
Other manufacturing industries................ccccccccceeeesenenenenens 27.31.39 58 89.7 
NOnManulacturing iMGUSTIOS..............cccccccecceseeenceeneneennenes 07-10,12-17, 539 65.9 
40-42,44-49, 
50-59,60-65,67, 
701 ,73.75-76, 
78-79,80-81, 
83-85.87.89 


See explanatory information and SOURCE at end of table. 
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Table B-3: Unit response rates—percentage of companies responding to survey, by industry: 1993 


Page 3 of 3 
Number of Response 
industry SIC code compares that rate 1/ 
recerved 
. 
Total, companies recerving Form RD-1A. - 21,667 81.1 
Distribution by industry: 

Food, kindred. and tobacco products. 20.21 557 83.3 
Textiles and apparel 22.23 1,043 749 
Lumber, wood products, and furniture... 24.25 1,772 80.0 
Paper and alked products. 26 365 847 
Chemuicais and alhed products. 268 356 876 
industnal cherncais 261 -82.286 47 76.6 
Drugs and medicines. 283 61 918 
Other ch umicais. 284-85 287 -89 248 88.7 
Petroleum refining and extraction. 13,29 253 822 
Rubber products....... 30 438 817 
Stone. clay, and glass products. 32 781 79.4 
A 33 737 us 
Ferrous metals and products. 331-32,3396-99 317 852 
Nonferrous Metals OF PrOGUCtS oo ccccccceeennneennnnne ! 333-36 420 4s 
Fabncated metal products. 3a 1,825 739 
Machinery 35 1,535 60.8 
Office, computing, and accounting machines...................... 357 298 66.1 
Other machinery, except electrical. ; 351-56.358-59 1,237 Baa 
CC EEE % 1,311 773 
Radio and TV receiving equipment... ceeceesnennnnnns 365 102 78.4 
ee 36 246 76.4 
BRB CUOIIS COB ORBIID asec ccccccsececsecessessssssescscessscsseneneensnes ; 367 261 778 
Oe ; 341-64,369 702 774 
Transportation OQuipMent.. oc cccccccceesennnnnvnnnnnnnnnnnnen 37 451 776 
Motor vehicles and motor vehicies equipment... . 371 80 813 
Other transportation equipment... 373-75.379 339 76.4 
0 372.376 32 813 
Professional and scientific instruments... 38 48) 786 
Scientific and mechanical measuring instruments... 381-82 189 615 
ne 384-87 232 76.7 
Other manufacturing industries... 2731.39 1 396 804 
Nonmanutacturing industries... cococecssssnnnnnn ; 07-10.12-17,| poe 827 

40-42 44-49 

50-59 60-65 67. 

701 .73.75-76. 

78-79 80-81. 

#3-85.87.80, | 


1/ The calculation of the response rate was based on all compames that responded to the survey imciuding those that reported 
they were out of scope. out of business. or had merged with another company ft excludes RD-1L compames for which total RAD 
expenditure data were imputed. 


SOURCE: National Science Foundation/SRS. Survey of industnal Research and Development 1993 
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Table 8-4. imputation rates for selected items, by industry: 1993 


Page 1 of 2 
Net Total R&D R&D 
industry SKC code sales (employment) soentsts 
and 
engineers Total |Company| Federal 
[Percent] 
Total... 54 61 236 50 52 43 
Food, kindred, and tobacco products 20.21 75 107 312 61 64 : 
Texties and apparel... a 22.23 174 15.7 334 189 162 $23 
Lumber, wood products. and turnture 24.25 18 129 14 32 293 30.6 
Pape: and alked products. 26 79 88 241 32 33 00 
Chermcais and alked products. a 28 105 86 268 40 42 18 
industrial chemicais....____.. = 281 -82 286 62 51 «3 40 51 01 
Drugs and medicwnes._.... : 283 12 16 225 10 10 00 
Other chemicals... 284-85 287-89 230 208 25.7 158 15.0 9 
Pevoleum rehrung and extacton 13.29 fs) 45 355 12 17 32 
Rubber ie x) 37 $3 244 43 45 00 
Stone. clay. and gigss products 32 45 50 162 57 69 01 
Primary metals. 3 46 56 256 82 61 34 
Ferrous metals and products. | 331-32.3396-99 15 18 152 66 70 00 
Nonterrous metais and products - 333-3% 104 121 36.1 94 &S 37.1 
Fabricated meta! products 4M“ 16 27 211 09 17 01 
Machinery... 35 99 11.1 222 123 127 74 
Office. computing. and accountng 
meena = 357 148 263 238 184 159 01 
Other mactunery, except electrical 4 351-56.358-59 @3 70 20.7 81 81 11.9 
Electical equipment... j % 61 41 355 127 123 16.0 
Racho and TV recenwing equipment ; 365 204 154 ug 00 00 00 
Commumcaton equipment cy 32.7 24 686 335 376 64 
Electoruc components. 367 55 58 186 66 33 79.5 
Othe: elect cal equipment 361-64 369 24 33 19.0 1 13 02 
Transporiaton equipment 7 12 20 9 os 06 03 
Moto veucies and motor vetcies 
equpment..... 371 01 o4 375 01 02 00 
Othe: vansponaton equipment 373-75.379 204 181 676 309 222 we 
Arcat and messes ; 372.376 15 23 267 04 07 0.1 
Protess:ona! and soenthc instruments ; i 12 102 591 65 87 07 
Scent and mechamcal measuring 
INST UMeNnts 381-82 56 46 73.1 a4 78 06 
Optcal. surgcal. photograpiuc and 
other inst uments 383-87 67 168 8 93 94 46 
Ome manutacturing indusines 21.27.31.39 23 57 197 42 44 0.0 
Nonmanutacturing industries 07-10.12-17, 37 43 58 42 27 13 
40-42 44-49 
50-59 .60-65 67. 
701 .73,75-76, 
78-79 80-81. 
83-85 87 89 | 


See explanatory ntormaton anc SOURCE at enc of table 
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Table B-4. imputation rates for selected items, by industry: 1993 


Page 2 of 2 
R&D by cost 
industry SK code R&D vy | Energy | Poluion | Outs | Foreign 
Wages | Materais _Othercosts| site R&D abstement | company | R&D 
[Perce qj 
Total. 459 463 473 410 66 71 183 56 
Food, kindred. and tobacco products 20.21 375 34 374 3.9 - 569 40 26 
Texhies and apparel = 2.23 518 515 514 4&8 - 00 $5 00 
Lumber. wood products. and turnture 24.25 433 8 595 489 173 323 64 37 
Paper and aed products. 26 760 851 815 748 62 34 «3 02 
Crermcais and alhed products 28 434 450 418 433 24 132 231 15 
Industral chemucais _ 281 -82 286 562 558 562 670 24 75 734 o6 
Orugs and medomes 283 355 35.4 354 275 - 00 120) 01 
Omer chemcais 284-85 287-89 3 236 33 314 090 76.6 428 55 
Peroleum rehrung and extracton 13.29 379 382 382 2 134 105 2.0 45 
Rubber van 3% 376 %7 %8 374 28.0 444 13 06 
Stone. clay. and giass oroducts 32 ue 35.6 us 329 00 00 449 00 
Primary om 3 452 558 450 448 0.0 00 3%0 34 
Ferrous metats and products. 331 -32.3396-99 208 225 20.7 153 00 00 47.1 00 
Nonterrous metats and products 333-% 65.1 646 665 653 00 00 00 37 
Fabricated metal products. xy 604 598 596 598 00 29 72 11.0 
Machinery. K) 40.1 39.1 456 39 52 os 195 124 
Office. compytng. and accountng 
mactunes: -_ 357 435 43.1 479 us - 00 3.7 142 
Othe: mactwnery except electcal 351-56. 358-59 ue Ke) 40.7 aT 52 os 6s 116 
Electical equpment...._. % 565 51.1 539 437 00 00 10 27.1 
Racho and TV recenming equipment 365 325 288 284 6s8 - - 0.0 0.0 
Commumcabon equipment od 778 778 778 638 0.0 00 0.0 73.1 
Electro components 367 ? 47 536 3.9 00 00 43 27 
Othe elect cai equipment 36) 64 369 338 335 336 «3 00 00 o« 20 
Transponaton equpment 37 530 486 616 517 os 22 193 5.0 
Motor vetwcies and motor vetcies 
equipment 371 35.1 339 x ™3 00 00 126 00 
Othe: vansponabon equipment 373-75,379 ess 90.7 833 925 - 00 “42 00 
Arcat and mssies: 372.376 689 666 755 645 os 38 3 437 
Professional and scenthe instuments. 4a 738 735 810 56.7 00 00 71 58 
Screnth and mechamcal measuring 
INST UMeNts. 381-82 820 824 820 692 - 00 42 25 
Optcal. surgical. photograpiuc. and 
other inst uments 383-87 768 765 73.0 "es 00 00 78 03 
Othe manutacturing industnes 2127.31.39 463 484 528 mg . 00 11 34 
Nonmanutacturing indust es 07-10,12-17, 209 219 200 186 70 25.7 135 43 
40-42 44-49 
50-59 60-65 67. 
701 .73,75-76. 
78-79 80-81. 
83-85 87 89 
- © © basis for enputaton 


SOURCE Natona! Scrence FoundatowSRS Research and Development in industry 1993 
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RESPONSE RATES AND MANDATORY 


VERSUS VOLUNTARY REPORTING 

Current survey reporting requirements divide survey 
items into two groups: mandatory and voluntary. 
Resoonse to four data items on the questionnaires, 
total R&D expenditures, Federal R&D funds, net 
sales, and total employment, is mandatory, whereas 
response to the remaining items is voluntary. uring 
the 1990 survey cycle, NSF conducted a test of the 
effect of reporting on a completely voluntary basis to 
determine if combining both mandatory and voluntary 
items on one questionnaire influences response rates. 
For this test, the 1990 sample was divided into two 
panels of approximately equal size. One panel, the 
mandatory panel, was asked to report as usual (four 
mandatory items and the remainder voluntary), and 
the other panel, the voluntary panel, was asked to 
report all items on a completely voluntary basis. The 
result of the test was a decrease in the overall survey 
response rate to 80 percent from levels of 88 percent 
in 1989 and 89 percent in 1988. The response rates 
for the mandatory and voluntary panels were 89 
percent and 69 percent, respectively. Detailed results 
of the test were published in Research and Develop- 
ment in Industry: 1990. For firms that reported R&D 
expenditures in 1993, table B-S shows the percentage 
that also reported data for other selected items. 


CHARACTER OF WORK 


Response to questions about character of work 
(basic research, applied research, and development) 
declined in the mid-1980s, and, as a result, imputation 
rates increased. The general imputation procedure 
described above became increasingly dependent upon 
information imputed in prior years, thereby distancing 
current-year estimates from any reported information. 
Because of the increasing dependence on imputed 
data, NSF chose not to publish character-of-work 
estimates in 1986. Consequently, the imputation 
procedure used to develop these estimates was revised 
in 1987 for use with 1986 and later data and differs 
from the general imputation approach. The new 
method calculates the character-of-work distribution 
for a nonresponding firm only if that firm reported a 
distribution within a five-year period, extending from 
two years before to two years after the year requiring 
imputation. Imputation for 2 given year is initially 
performed in the year the data are collected and is 
based on a character-of-work distribution reported in 
either of the two previous years, if any. It is again 


performed using new data collected in the next two 
years. Thus, character-of-work estimates are revised 
as newly reported information becomes available and 
are not final for two years following their initial 


If no reported data are available for a firm, charac- 
ter-of-work estimates are not imputed. As a conse- 
quence, only a portion of the total estimated R&D 
expenditures are distributed at the firm level. Those 
expenditures not meeting the requirements of the new 
imputation methodology are placed in a “not distrnib- 
uted” category. Tables B-6, B-7, and B-8 show the 
character-of-work estimates along with the “not 
distributed” component for 1991, 1992, and 1993, 
respectively. 

NSF's objective in conducting the survey has al- 
ways been to provide estimates for the entire popula- 
tion of firms performing R&D in the United States. 
However, the revised imputation procedure would no 
longer produce such estimates because of the “not 
distributed” component. So, a baseline estimation 
method was developed to allocate the “not distrib- 
uted” amounts among the character-of-work compo- 
nents. In the baseline estimation method, the “not 
distributed” expenditures are allocated by industry 
group to basic research, applied research, and devel- 
opment categories, using the percentage splits in the 
distributed category for that industry. The allocation 
is done at the lowest level of published industry detail 
only; higher levels are derived by aggregation (just as 
national totals are derived by aggregation of indi- 
vidual indust. y estimates) and result in higher perfor- 
mance shares for basic and applied research and 
lower estimates for development’s share than would 
have been calculated using the previous method."* 
The estimates of basic research, applied research, and 
development provided in section A of this report were 
calculated using the baseline estimation method. 


‘= See the NSF technical report cited previously for an 
explanation of the uncertainties in the data and to quantify their 
sensitivity to the chorce of various possible mmputation proce- 
dures 


Table 8-5. tem response rates—percentage of R&D-performing 
companies that responded to selected survey items: 1993 


Soentsts and engneers 
Federai R&D 
Company R&D 

Total R&D 

Foresgn R&D 
Contracted out 

Energy R&O 

Polluton abatement R&D 


ee ee ee — ee 


452 


530 


601 


4 


1) Response rates are based on reported data tor comparwes that reported tota! RAD expenditures imputed 
Gata are not mciuded Compares fat reported fat they were out of scope out of business. merged wath 


another company or had no RAD expendtures for 1993 were exchied tom the caicudaton of response rates 
2 See techrucal notes for descnptons of he survey Questonnare forms 


® tem response tor “Federal RAD” and tor “Company R&D” were consxiered together. compares that 
reported “Total RAD” anc edher of these experxttures empbcilly reported bot company and Federal RAD. 


simce these two dems su™ to total RAD 
4; The Form RD-1A Gd not include these gems See tectrucal notes to more mlormaton about 
coments of fhe queshonnare 


SOURCE Natbona Science FoundatowSRS Survey of indusinal Research and Developmert 1993 
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Table B-6. Funds for performance of basic research, applied research, and development, funds not distributed, 


ard perceiit of funds not distributed, by industry and source of funds: 1991 


Page 1 of 2 
Total Basic Ay peed 
Distribution by industry SIC code 
Total Federal Company Total Federal Company Total Federal Company 
[Dollars in mihons] 
EEO a $116,952 £26,372 $90,580 $6,490 $1,220 $5,270 $22,319 $4 808 $17,511 
Food, kindred, and tobacco products... 20,21 1,277 0 1,277 126 0 126 386 0 386 
Textiles and apparel... stiicidddainiiiiaaaal 22.23 (D) (D) 236 13 0 13 (D) (D) 29 
Lumbe: wood products, ‘and furnaure..... 24,25 (D) (D) 200 13 0 13 61 0 61 
Paper and allied products. eee eeeeeeeenneenee 26 (D) (D) 1,174 (D) 0 (D) (D) (D) (0) 
Chemicals and allked products... eee ened 28 14.648 209 14,439 1,304 7 1,297 3,882 (S) 3,855 
industrial Chemicals ...........-..--ccececeeeeeeeeeeeees 281 -82,286 5,390 165 5,225 447 4 443 (D) (D) 1,160 
Drugs and medicines... eeceeeeccveececcvveeseveeseeesveeeevees 283 (D) (D) 6,947 (D) (D) 738 (OD) (D) 1,993 
OT LET LALLA. 284-85 287-89 (D) (D) 2.267 (D) (D) 116 705 3 702 
Petroleum retining and extractlon..0 eee 13,29 2.498 1 2,487 (D) (D) (D) (D) (0) 715 
TTL eee 3 (D) (D) (D) (D) (DQ) (0) 237 0 237 
Stone, clay, and glass products. eee 32 (D) (D) 455 48 0 48 (D) (D) 154 
lice, eet ieel 33 714 6 706 33 0 33 (D) (0) (S) 
Ferrous metals and products... ences |  331-32,3398-99 {D) (D) 225 8 0 8 (D) (D) (D) 
Nonlerrous metals and product... ee ceeceeee 333-36 (D) (D) 481 25 0 25 (D) (D) (OD) 
Fabricated metal products... eee oe eeeeeeeneeee 34 974 226 748 38 0 38 (D) (D) (D) 
A 35 14,775 1,055 13,720 (D) (D) 288 (0) (D) 1,749 
Othice, computing, and accounting machines............... 1 357 (D) (D) 10,419 (D) (D) (D) (D) (D) 1,053 
Other machinery, except electrical... 351-56,358-59 (0) (D) 3,301 (D) (D) (D) 714 18 696 
Electrical equipment. 0 wee adie 3% 13.415 4,550 8.865 230 21 209 (D) (D) 1,985 
Radio and TV receiwing equipment... si dieamneaaiiiaieadiiiianl 365 102 0 102 (D) 0 (D) 8 0 a 
Communication equipment. ceccccceeseeesvosseennve 366 (D) (D) (S) (D) (D) (D) (D) (D) 552 
Electrome components 367 3,465 288 3,177 (D) (D) 96 739 (S) 696 
Other electrical equipment. 361-64, 369 (D) (D) 2.403 (D) (D) (D) (D) (D) 729 
Transportation @Quaqpmentt oo cceeeeeceeeereerened 37 27,428 12,570 +4858 383 227 156 (0) (D) (0) 
Moto: vehicles and motor velwcles equipment... 371 (D) (D) 9,063 70 0 70 (D) (D) (D) 
Other transportation equipment... encenee 373-75,379 (D) (D) 262 (S) 0 (S) (D) (D) (D) 
enti ilertanenitaratatsiaiill 372,376 16,983 11,450 5,533 290 227 63 1,667 830 837 
Prolessional and scientific instruments... —_ 38 8,705 1,865 6.840 (D) (D) 361 1,976 373 1,603 
Smenthe and mechanical measuring instruments......... ; 381-82 (D) (D) 3,017 (D) (D) 138 (D) (D) 933 
Optical, — a and other 
aaah nate ctinaaita iene 383-87 (D) (D) 3,823 (0) (D) 223 (0) (D) 670 
Othe: manutactur-xg industnes 27,31,39 (D) (0) (D) 64 0 f4 (D) (D) 65 
Nonmanulacturing mrGusties oe eceeeeneees 07-10, 12-17, 28 446 5,505 22,941 3,239 950 2,289 5,786 1,260 4,526 
49-42, 44-49, 
50-59, 60-65, 67, 
701, 73, 75-76, | 
78-79, 30-81, 
83-84, 87, 89 | 


See explanatory informeaon ar! SOURCE at end of table. 


Table B-6. Funds for performance of basic research, applied research, and development, funds not distributed, 
and percent of funds not distributed, by industry and source of funds: 1991 


(S) = Data have been withheld because of imputation of more than 50 percent. 


NOTE: 


SOURCE: National Scrence Foundator/SRS, Survey of industrial Research 2nd Development. 1993 


The character-of-work estnation procedure was revised for 1986 and later years; hence, these data are not directly 
comparable with data for 1985 and earher years. See technical notes for a more complete discussion of this change. 
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Page 2 of 2 
Development Expenditures Percent of exnenditures 
not distributed not dr inbuted 
Distribution by industry SIC code 
Total Federal Company Total Federal Company Total Federal Company 
[Dollars in mithons] 

A CaN ; $66,317 $14,749 $51, $21 $5,595 $16,231 18.7% 21.2% 17.%o 
Food, kindred, and tobacco products... 20,21 576 0 576 189 0 (S) 148 0.0 149 
Textiles and apparel 22,23 134 6 128 (D) (D) (S) 307 60.0 27.1 
Lumber, wood products, and furniture... 24,25 (D) (D) 100 26 0 (S) (D) 00 13.0 
Paper and allked products... oe cece veevevevsveveeneernee 26 437 0 437 214 ) (S) (D) 00 18.2 
Chemicals and aled products ; 28 6,734 62 6,672 (D) (D) 2.616 (D) (D) 181 

ELLA 281 -82,286 2.760 58 2.702 (D) (D) 920 (D) (D) 176 
\ Drugs and medicines 283 2.725 0 2.725 1,491 0 1,491 (D) 0.0 215 
Other chemicals... 284-85 287-89 1,249 4 1,245 (D) (D) 204 10.2 78.9 90 
Petroleum reliung and extraction. eee. 13,29 992 5 987 (D) 0 (D) (D) 00 (D) 
Rubber products... aia cial 30 413 0 413 462 0 (S) (D) 0.0 (D) 
Stone. clay, and glass products. ARLE ; 32 (D) (D) 229 24 ) (S) (D) 0.0 53 
Primary metals... TANTS 33 308 2 306 (D) (D) (S) 13.4 125 135 
Ferrous metals and products. ialleeiciatadie aaa 331-32,3398-99 (D) (D) 100 (D) 0 (D) (D) (D) 53 
Nonferrous metals and products... oes 333-36 (D) (D) (S) 85 (D) (D) (D) 25.0 (D) 
Fabricated metal products... oe eeoeeoonn ue 34 (D) (D) 461 160 (D) (D) 16.4 (D) (D) 
y 4 Machunery............. aaiaeaal 35 9,862 574 9 288 2.428 (S) (S) 16.4 3.2 174 
S Office, computing, ‘and accounting ‘machines... ai aniaaall 357 (D) (D) 7,125 2,084 (D) (D) (D) 06 (D) 
Other machinery, except electnical.. 351-56,358-59 (D) (D) 2.163 344 (D) (D) (D) 17.1 (0) 
EE 36 7,369 2.671 4.698 (D) (D) (S) 186 11.4 223 
Radio and TV receiving equipment... ; 365 82 0 82 (D) 0 (D) (D) 00 (D) 
Communication equipment... occ 366 (D) (D) 1,447 (D) (D) (D) 32.6 25.6 36.1 
Electronic COMPONENTS... cccceceeceseeceeveneeeenenens 367 (D) (D) 2,076 336 (S) 309 97 94 97 
Other electrical equipment. occecceeeceeeceeeenes ] 361-64 369 (D) (D) 1,093; . 591 (D) (D) 11.7 3.0 213 
Transportation equipment... ooo cccceec coer oe 37 18,359 8.249 10,110 (0) (0) (D) (D) (D) (D) 
Motor vehicles and motor vehicles equipment... 371 (D) (D) (D) (D) (D) (D) 26.2 04 (D) 
Other transportation equipment... eee 373-75,379 (D) (D) (D) 7 0 7 (D) 0.0 27 
Awcratt and mussiles......... liacear tii tiitteeiemimeaiineenneiel 372,376 11,580 7,541 4,039 3,446 (S) (S) 20.3 249 10.7 
Prolessional and scientific instruments... 38 4,533 1,107 3,426 (D) (D) (S) (D) (D) 212 
Soentihic and mechamecal measuring instrumer’s........ ; 381-82 (D) (D) 1,342 (D) (D) 604 20.3 20.8 20.0 
Optical, surgical, — and other 
NEE LL 383-87 (D) (D) 2,084 (D) (D) (S) 21.8 5.7 22.1 
Other manufacturing indusines.................... anemia 27,31,39 391 60 331 38 0 (S) (D) (D) (D) 
Nonmanulacturing industries cece cceceeeeee 07-10,12-17, 15,057 1,650 13,407 434 1,645 2.719 15.3 29.9 119 
40-42 44-49, 
50-59,60-65,67, 
701 ,73,75-76, 
78-79,80-81, 
83-84,87,89 
KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
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Table B-7. Funds for performance of basic research, applied research, and development, funds not distributed, 


and percent of funds not distributed, by industry and source of funds: 1992 


Page 1 of 2 
Total Basic Apphed 
Distribution by industry SIC code 
Total Federal Company Total Federal Company Total Federal Company 
[Dollars in milhons} 
RE Le Te ; $119,110 $24,722 $94,388 $6,094 $912 $5,182 $22,817 $4,329 $18,488 
Food. kindred, and tobacco products... . 20,21 1,386 0 1,386 116 0 116 400 0 400 
AA 22.23 (D) (D) 261 23 0 23 (D) (D) 28 
Lumber, wood products, and furniture... Sa : 24,25 (D) (D) 234 (D) 0 (D) 75 0 75 
Paper and alhed products... selina 26 (D) (D) 1,182 (D) 0 (D) (D) (D) 421 
Chemicals and alhed products... eee eee : 28 15,381 (S) 15,091 (D) (D) 1,714 4,422 16 4 406 
CC TITTLE AAD LTT NR 281 -82.286 5.165 (S) 4,911 (D) ‘D) 481 1,099 14 1,085 
TTL LTE 283 7,944 (S) 7,934 (D) (D) 1,104 (D) (D) 2.568 
TS 284-85 287-89 2,272 (S) 2,246 (D) (D) 129 (D) (D) 743 
Petroleum relwwng and extraction... a 13,29 2,277 o 2,268 (D) (D) (D) 788 0 788 
CC TTT 30 (D) (D) 1,256 63 0 63 161 0 161 
Stone, clay, and glass products... cece eeseeeee 32 (D) (D) 479 (D) (D) 40 (D) (D) 168 
nn LT TT 33 522 (S) 514 (D) (D) 27 208 (S) 201 
Ferrous metals and products... ceaall 331-32,3398-99 (D) (D) 221 (D) (D) (D) 91 0 ot 
Nonferrous metals and products... .. siesta nantiiaieiiaadl 333-36 (D) (D) 293 (D) 0 (D) 117 (S) 110 
Fabricated metal products... occ eee 34 1,017 cg4 723 (D) (D) (D) (D) (D) 125 
TTI Siieaitaaainaiin a 35 14,938 1,035 13,903 (D) (D) (D) (D) (D) 1,493 
Othice, computing, and accounting machines.............. 357 (D) (D) 10,614 (D) (D) (D) (D) (D) 743 
Other machinery, except electrical... 351-56 358-59 (D) (D) 3,289 (D) (D) 138 769 19 750 
Electrical equipment. oeceoeeee eepeaeae % 13,360 3,844 9,516 (D) (D) 279 (D)| (0) 2.151 
Radio and TV receiving equipment... 365 (D) (D) 93 8 (D) (D) 8 0 8 
Communication equipment. occ ccecceeeeee noes 366 (D) (D) 3,381 (D) (D) (D) (D) (D) 491 
CRRCRPRTTIS CUTTIIBTIIIIID. «0.0... .acccccessecescccesccrccceccsesseeees 367 3,567 247 3,320 111 (D) (D) 824 53 771 
Other electrical equipment... cece 361 -64,369 (D) (D) 2,722 (C) (D) (D) (D) (D) 88) 
Transportation @Quiprmenta cee ccc cceeeeeeeernen 37 27,494 11,202 16,292 336 214 122 2.132 (D) (D) 
Motor vehicles and motor vehicles equipment.............. 371 (D) (D) 9,133 62 0 62 (D) (D) (D) 
Other transportation equipment... eee 373-75,379 (D) (D) 289 26 0 26 (D) (D) (D) 
TAR 372,376 17,158 (S) 6,871 248 214 Ke) 1,606 889 717 
Professional and scientific instruments... 38 9,542 2.221 7,321 407 (D) (D) 2,052 364 1 688 
Soentific and mechanical measuring instruments... } 381-82 5,156 2,143 3,013 (D) (D) (D) (D) (D) 955 
Optical, surgical, photographic, and other 

TEER A ORL 384-87 4386 78 4,308 (D) (D) 260 (D) (D) 733 
Other manufacturing industnes... cee 27,31,39 (D) (D) 599 71 0 71 (D) (D) 84 
Nonmanulacturing industries. 07-10,12-17, 28,933 5,570 23,363 2.044 655 1,389 6,531 1,417 5,114 

40-42 44-49. 

50-59,60-65,67, 

701 ,73,75-76, 

78-79,80-81, 

83-8487 89 


See explanatory information and SOURCE at end of table. 
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Table B-7. Funds for performance of basic research, applied research, and developmeni, funds not distributed, 
and percent of funds not distributed, by industry and source of funds: 1992 


Page 2 of 2 
Development Expenditures Percent of expenditures 
not distributed not &stributed 
Distribution by industry SIC code 
Total Federal Company Total Federal Company Total Federal Company 
[Ootiars in millions] 

Total. $72,826 $16,309 $56,517 $17,373 $3,185 $14,188 14 6% 12.9% 15.0% 
Food, kindred, and tobacco products 20,21 705 0 705 165 0 (Ss) 11.9 0.0 11.9 
Textiles and apparel. 22.23 143 4 139 (D) (D) 71 29.1 58 8 272 
Lumber, wood products, and furniture... J 24,25 (D) (D) 124 19 0 (S) (D) 0.0 81 
Paper and alked products. 2 409 0 409 (D) 0 (D) (D) 0.0 17.4 
Chemicals and alked products. 28 (0) (D) 7,050 1,960 (S) (Ss) 12.7 10.7 128 

chemicals. 281-82,286 (D) (D) 2,890 460 6 455 ag 24 9.3 
Drugs and medicines 283 (D) (D) 2.977 (D) (0) (S) (0) (D) 16.2 
ALR eel epi ; 284-85 287-89 (D) (0) 1,183 (OD) (D) (S) (D) (D) 85 
Petroleum refining and extracton. 13,29 768 8 759 (D) 9 (D) (D) 0.0 (D) 
Rubber products K i] (D) (D) 814 218 0 (S) (0) 0.0 17.4 
Stone, clay, and glass products 32 (D) (D) 250 21 0 (S) (D) 0.0 44 
Primary metals... 3 (0D) (D) 252 35 0 (S) 6.7 0.0 68 
Ferrous metals and products...... 331-32,3398-99 (D) (D) 107 (D) 0 (0) 6.7 0.0 (dD) 
Nonterrous metals and products 333-36 (D) (D) 145 (0) 0 (0) 6.7 0.0 (0) 
— Fabricated metal products.................... 34 645 227 418 198 (0) (D) 195 (D) (0) 
-_ 35 9,891 571 9,320 (0) (0) (D) (D) (0) (D) 
Office, computing, and accounting machines................ 357 (0) (D) 7,175 (D) (0) (D) 19.6 06 21.2 
Other machinery, except electrical... 351-56,358-59 (0) (D) 2.145 267 (S) (S) (0) (0) 78 
ee % 7,516 2,298 5,218 (S) (S) (S) 17.9 13.5 19.6 
Radio and TV receiving equipment... 365 (D0) (D) 72 (D) 0 (D) (0) 0.0 (D) 
Communication equipment... 366 (0) (D) 1,664 (0) (0) (D) (0) 269 (0) 
Electronic COMPOMONPS cece ccceeeeceeeserereeeeneves 367 2.438 165 2.273 194 (0) (D) 5.4 (D) (D) 
Other electrical equipment... cece eeeeeees 361-64 369 (0) (D) 1,209 589 (D) (0) (0) 3.9 (0) 
Transportation equipment... eens ; 37 20,677 9,117 11,560 4349 (D) (0) 15.8 (D0) (D) 
Motor vehicles and motor vehicles equipment............... 371 (D) (0) (0) (0) (0) (D) 30.2 02 (0) 
Other transportation equipment... ccceceeeeeed 373-75,379 (0) (0) (D) (D) 0 (D) (0) 0.0 (0) 
CE 372,376 13,961 8 268 5,693 1,343 (S) (S) 78 89 62 
Prolessional and scientific instruments... 38 5,823 1,635 3 968 1,260 (0) (0) 13.2 (0) (0) 
Scientific and mechanical measuring instruments... 381-82 3.363 1,775 1,588 346 (0) (D) 67 (0) (0) 
Optical, surgical, photographic, and other 
RR NE 384-87 2,460 60 2,400 914 0 914 20.8 0.0 21.2 
Other manulacturing industrias......... 27,31,39 (D) (D) 377 67 0 67 (OD) 0.0 11.2 
Nonmanulacturing industries... 07-10,12-17, 17,040 1,905 15,135 3,316 1,593 1,725 11.5 286 74 
4-42 44-49, 
50-59,60-65,67, 
701 .73,75-76, 
78-79,80-81, 
83-84 87 89 
KEY —(D) = Data have been withheld to avoid disclosing operations of individual companies. 
(*) = Data have been withheld because of imputaton ot more than 50 percent. 


NOTE: Vox ~haracter-ol-work estiy ston procedure wes revised for 1986 and later years; hence, these data are not directly 
Comperabie with data for 19865 anu earter years. See technical notes for a more complete discussion of this change. 


SOURCE: Natio~..i Scrence FoundatorySRS, Survey of industrial Research and Development. 1993 /// 
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Table B-8. Funds for performance of basic research, applied research, and development, funds not distributed, 
and percent of funds not distributed, by industry and source of funds: 1993 


Page 1 of 2 
Total Basic Apphed 
Drstribubon by industry SIC code . 
Total Federal Company Total Federal Company Total Federal Company 
[Dollars in mthons} 
EE, $118,334 $22,813 $95,521 $7,173 $987 $6,186 $22,144 $4 796 $17,348 
Food, kindred. and tobacco products... 20,21 1,338 0 1,338 83 0 83 367 0 37 
Textiles and apparel... 22.23 (D) (D) 288 31 ft) 31 (D) (D) 26 
Lumber, wood products, and furniture. 24,25 (0) (D) 248 (D) (D) 13 1 0 79 
Paper and alked products... 26 (D) (D) 1,282 167 0 167 (OD) (D) 457 
Chemicals am albed products. 28 (D) (D) 16,747 2.121 13 2.108 (D) (D) 5 289 
industrial chemicals. 281 -82.286 (D) (0) 5,274 (D) (D) 885 (D) (D) 1.201 
Drugs and medicines... 283 9,147 14 9,133 (D) (D) 1,068 3,379 8 3.371 
Leena RE a: 284-85 287-89 (D) (D) 2,340 (D) (OD) 155 (0) (0) 718 
Petroleum refining and extraction... 13,29 2.117 14 2.103 (D) (D) (D) (0) (D) 615 
LL re: 30 (0) (0) 1,092 (0) 0 (D) (D) (D) 125 
Stone, clay, and glass products... 32 (D) (D) 535 {D) (D) (D) (0) (D) 165 
Prmary metals... 33 669 23 646 (D) (D) 43 (D) (D) 195 
Ferrous metals and products 331-32,3398-99 Pa:)°) 17 272 (D) (D) 19 (D) (D) 77 
Nonferrous metals and products... 333-36 380 6 374 24 0 24 (D) (D) (S) 
Fabric ated metal products 34 (D) (D) 920 (D) (D) (0) (OD) (0) 160 
ladies 35 8,270 88 8,182 (D) (D) (D) 1,376 19 1,357 
Othice, computing, and accounting machines... ; 357 4,811 33 4,778 (D) (D) 75 (0) (D) TGS 
Other machinery, except electrical. 351-56,258-59 3,457 55 3,404 (D) (D0) (OD) (D) (D) 563 
Electrical equipment... % 12,686 1,402 11,285 (D) 4 (D) (D) (D' 2.016 
Radio and TV recenwing equipment... 365 (0) (D) 84 (D) 0 (D) (D) (D) 1 
Communication equipment. 366 (D) (D) 3,129 (D) (D) (D) 167 0 167 
Electronic components. eee 367 5,316 (S) 5,069 (D) 1 (0) ae (S) 925 
Other electrical equipment. ced 361-64 369 (D) (>) 2,983 (D) (0) (0) (0) (D) 913 
Transportaton 37 27,501 10,438 17,083 (D) 246 (D) 1,822 839 9aa 
Motor vehicles and motor vehicles equipment... 371 (D) (D) 10,653 74 0 74 (0) (D) 463 
Other transportation equipment... 373-75,379 (D) {D) 165 (0) 0 (0) (D) (D) 7 
i etl 372,376 15,615 9 369 6.246 (D) 246 (D) 1,318 805 513 
Professional and scientific instruments... 38 10,288 2.767 7,521 (D) (D) 349 1,987 336 1.651 
Soentiic and mechanical measunng instruments... ; 381-82 5,901 2.670 3,23) (D) (D) 129 1,353 311 1,042 
Optical, surgical, photographic, and other 
instruments... seaciiithatina Sitiainennnitinrentiaial 383-87 4,387 97 4,290 (0D) (D) 220 634 25 509 
Other manulacturing indusines.. 27,31,39 (0) (0) 763 120 0 120 70 0 70 
TR 07-10,12-17, 31,320 5,782 25,538 2.738 342 2.396 6,270 2.477 3,793 
49-42 44-49. 
530-59,60-65,67, 
701 ,73,75-76, | 
78-79,80-81, | 
63-84 87 89 


See explanatory mlormaton and SOURCE at end of table. 


Table 8-8. Funds for performance of basic research, applied research, and development, funds not distributed, 
and percent of funds not distributed, by industry and source of funds: 19393 


Page 2 of 2 
Devetooment E xpendtures Percent of expendtwres 
not Osh ted not Ost Outed 
Orst button by mndusiy SIC code 
Tota Feder ai Company Tota F ede: a Company Tow Fede a! Company 
[Oo8ars in mations} 

Total ; $77,502 $16,393 $61,109 $11,515 $637 $10.878 97% 2s 11.4% 
Food tundred. and tobacco products 20.21 701 0 701 187 0 187 140 00 40 
Text and apparel 22.23 (OD) (0) 143 (0) (0) ~ 328 714 we 
Lumber wood products. and turmture 24.25 (0D) (0) 130 (0D) (0) 26 103 00 105 
Pape: and alked products 26 0 442 187 0 187 (0, (0) “49 
Cherwcats and alked products 28 (0) (0) 7696 (0) (0) 16 91 00 $9 

tadustnal Chennec abs 281-82 286 (0) (0) 2.965 (0) (D) (S) 34 00 ‘s) 
Drugs and medomes 283 (D) (0) 30629 1266 0 1 76 38 00 39 
Othe: chermc ats 284-85 287-89 (D) (0) 1.32 1€ 0 166 (dD) (0) 71 
Petoieumn rehieng and ext ackon 13,29 757 "1 745 (r 0 (Or (0) 00 (0) 
Rubber products ww 702 0 701 23 0 23 (0) (0) 215 
Stone. clay. and glass products 22 285 ‘4 281 (D) (0) 4 231 965 77 
Primary metats — 3 374 16 388 ‘ss 0 ‘S) ‘s) 00 (Ss) 
Ferrous metats and products | 331-32.3396-99 (0) (0) 147 ‘s) 0 (S) (Ss) 00 (S) 
_ Nonlerrous metals and products 333-36 (Dd) (0) 211 21 0 21 $5 oo 56 
> Fabricated motel potucts 34 676 203 a7 218 0 218 (0) (0) 237 
Mac tunery a | 35 $314 63 5,251 (0) (0) (S) (0) (0) (S) 
Ofte, computing. and sccountnoe =e-* mes 357 3.169 28 3.141 ‘s) 0 ‘s) ‘s) 00 (S) 
Othe: mactunery, except etectical 351-56 358-59 2.145 3 2.190 (0) (0) SbO (0) (0) 65 
Elect cal equipment ; % 6.656 1 996 5 558 (0) (0) 3.458 (0) (0) we 
Racho and TV recening equipment 5S (D) (0) 9 (0) 0 (0) (0) | (0) (0) 
Communicaton equpment we (0) (0) 1,669 (0) {D) (0) 352 61 (0) 
Ele» components. 7 (0) (0) 2329 (0) (0) (0) (0) (0) (0) 
Othe. ..cctrcal equipment. : 361-64 369 (dD) (D0) 1.502 (0) (Dd) 464 127 02 86 
Transportaton equepment _ ; 37 24.060 8M 15.106 1252 (0) (0) 45 (‘D) (0) 
Motor vetucies and motor vetectes equipment 371 (0) (0) 10,071 as 0 as (0) (0) o4 
Othe: tansponabon equipment 373-75,379 (0) 72 (0) (0) (0) 430 1000 (‘o 
Agcrat and messes 372.376 12,903 7.940 4.963 (0) (D) (Oy (0) (D) (D) 
Professional and scoenthe instruments — co 7,170 2.407 4763 (0) (0) ‘s) (0) (0) 10 
Soenthe and mechamcal measunng instruments... 381-82 4,127 2m 1,786 (0) (0) (s) (0) (0) 6s 
Optec al. surgical. photog: aptuc, and other 
Wwst uments alae 383-87 (0) (0) 2977 (0) (0) (Ss) (0) (0 13 
Othe: manutactunng ixdusines_. ™ - 27.31.39 (0) (0) 433 140 0 140 (D) (0) 183 
Normanulactuning industies = sii 07-10,12-17, 21.254 2.905 16.329 1078 SB 1020 34 10 40 
40-42 44-49 
50-59 60-6567. 
701 .73,75-76, 
78-79.80-81. 
83-84 87 89 
KEY (D) = Data have Seen ecthhetd to avon disclosing operations of indwaiual companes. 


>) = Data have been withhetd bec ause of enputabon of more thar SO percent 


NOTE The character-ol- work estrn ation procedure was revised tor 1986 and later years hence these data are not crectly 
comparable with data for 1985 and earker years See techrucal notes for a more complete discussion of thus change 


SOURCE Neatona! Scrence FoundatiowSRS. Survey of industrad Research and Development 1993 


COMPARABILITY OF STATISTICS 


This section summarizes the statistical revisions 
that have been made because of changes in survey 
procedures and practices.'’ 


CURRENT- YEAR CONSIDERATIONS 


Revisions to Immediate Prior-Y ear 


Statistics 


As has been the practice throughout the history of 
the survey, results from the current-year survey are 
used not only to develop current-year statistics, but 
also to revise immediate prior-year statistics. Differ- 
ences between originally developed statistics and 
revised statistics occur for three reasons: industry 
shifts, data revisions, and the effects of a new sample 


design. 


Industry shifts. The movement of a company 
from one industry into another can be caused by 
several factors, including changes in a company’s 
payroll composition, which is used to determine the 
industry classification code (see earlier discussion 
under Frame Creation); changes in the industry 
classification system itself; and changes in the way 
the industry classification code is assigned or revised 


during survey processing. These are described below. 


Payroll composition. A company’s payroll 
composition may change because of a number of 
events. Among them are (1) the growth or decline of 
product or service lines; (2) the merger of two or 
more companies; (3) the acquisition of one company 
by another; (4) divestitures; and (5) the formation of 
conglomerates. When it is determined that a 
company’s payrol! composition—and therefore its 
industry classification—has changed, the company’s 
data are reclassified into the new industry beginning 
in the year of the change. 


industry classification system. From time 
to time the standard industrial classification (SIC) 
coding s*’stem, which is used by most Federal Gov- 
ernment agencies that publish industry statistics, is 


'* See also the technical paper U.S. Department of Commerce, 
Bureau of the Census, Design of the Survey of Industrial Research 
and Development: A Historical Perspective (Washington, DC, 
1995) 
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revised to reflect the changing composition of U.S. 
industry. For statistics developed for 1988-91 from 
the 1988-91 surveys, companies retained the industry 
classifications assigned for the 1987 sample. These 
classifications were based on the 1977 SIC system. 
The last major revision of the SIC system was for 
1987, so this new system was used to classify compa- 
nies in the 1992 and 1993 surveys. Consequently, the 
1993 statistics and revised 1992 statistics in this 
report were developed using the 1987 SIC system, 
and minor data shifts are attributable to the system 
change only when comparing current statistics with 
pre- 1987 statistics. For example, the 1987 system 
expanded SIC 30, rubber products, to include a 
variety of specific plastic products that may have 
been classified elsewhere using the 1977 system. 


Processing changes. In response to per- 
ceived changes in the amount and dispersion of R&D 
among industries and findings of various quality 
improvement initiatives and other research undertak- 
ings, the sponsor of the survey, in consultation with 
the compiling agent, from time to time seeks to 
improve the coverage of the survey by revising the 
method used to classify firms. Research has shown 
that there is no impact on the aggregated statistics 
because of these processing changes and the impact 
on individual industry estimates is minor.'* The 
current method used to classify firms is discussed 
earlier under Frame Creation. Methods used for past 
surveys are discussed in a technical paper.'* There 
was no change in the way firms were classified or in 
the way data were processed for the 1993 survey 
compared with the 1992 survey. 


Data revisions. Changes to reported data can 
come from two sources: from respondents (see 
earlier discussion under Survey Questionnaires) and 


'* The effects of recent changes in the way companies are 
classified during survey processing are discussed in detail in a 
Bureau of the Census technical memoranda entitled Reclassifica- 
tion of Companies in the 1992 Survey of Industrial Research and 
Development for the Generation of the Analytical Series, Oct. 25, 
1994, and Comparison of Company Coding Between 1992 and 
1993 for the Survey of Industrial Research and Development, 
Nov. 3, 1994. 

'S U.S. Department of Commerce, Bureau of the Census, 


Design of the Survey of Industrial Research and Development: A 
Historical Perspective (Washington, DC, 1995). 


from analysts involved in survey and statistical 
processing. Respondents from companies that were 
in both the 1992 and 1993 surveys may have revised 
previously reported data for 1992. Analysts, while 
performing follow-up, may have corrected incorrectly 
reported or supplied missing 1992 data. 


Effects of a New Sample Design. 


Changes to the sample design can dramatically affect 
revisions to immediate prior-year estimates. The 
most profound influence on the revisions to the 1991 
statistics was the new sample design for the 1992 
survey (see Research and Development in Industry: 
1992 for a detailed discussion). The sample design 
used for the 1993 survey was the same design used 
for the 1992 survey so revisions to the original 1992 
estimates were primarily because of industry shifts 
and data revisions. 


Recent Survey Improvements 


Before the 1992 survey, the sample of firms 
surveyed was selected at irregular intervals.'’ In 
intervening years, a panel of the largest firms known 
to perform R&D was surveyed. For example, a 
sample of about 14,000 firms was selected for the 
1987 survey. For the 1988 through 1991 studies, 
about 1,700 of these firms were annually resurveyed; 
the other firms did not receive another questionnaire, 
and their R&D data were estimated. This sample 
design was adequate during the early years of the 
survey because the performance of R&D remained 
concentrated in the manufacturing industries. How- 
ever, as more and more firms began entering the 
R&D-performing arena, the old sample design proved 
increasingly deficient because it did not capture births 
of new R&D-performing firms. The entry of fledg- 
ling R&D performers into the marketplace was 
simply missed during panel years. Additionally, 
beginning in the early 1970s, the need for more 
detailed R&D information for nonmanufacturers was 
recognized. At that time, statistics for the broad 
industry classifications miscellaneous business 
services and miscellaneous services were added to the 
list of industry groups for which statistics were 


'© See also National Science Foundation, SRS Data Brief, 
1992 R&D Spending by U.S. Firms Rises, NSF Survey Im- 
proved (NSF 94-325), (Arlington, VA, Sept. 9, 1994). 
'? During the early years of the survey, until 1967, samples 
were selected every 5 years. Subsequent samples were selected 
for 1971, 1976, 1981, and 1987. 
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published. By 1975, about 3 percent of total R&D 
was performed by firms in nonmanufacturing industries. 


During the mid-1980s, there was evidence that an 
increasing number of nonmanufacturing firms were 
conducting a significant amount of R&D, and again 
the number of industries used to develop the statistics 
{or nonmanufacturers was increased. Consequently, 
the annual reports in this series for 1987 and since 
have included separate R&D estimates for firms in the 
communication, utility, engineering, architectural, 
research, development, testing, computer program- 
ming, and data processing service industries; hospi- 
tals; and medical labs. Approximately 9 percent of 
the estimated industrial R&D performance during 
1987 was undertaken by nonmanufacturing firms. 


After the list of industries for which statistics were 
published was expanded, it became clear that the 
sample design itself should be changed to reflect the 
widening population of R&D performers among firms 
in the nonmanufacturing industries'* and small firms 
in all industries, to account better for births of R&D 
performing firms and to produce statistics that are 
generally more reliable. Beginning with the 1992 
survey, NSF decided to (1) draw new samples with 
broader coverage annually and (2) increase the sample 
size to approximately 23,000 firms.'’ As a result of 
the sample redesign, for 1992, the reported nonmanu- 
facturing share was estimated to be 25 percent of total 
R&D. 


'8 For the 1992 survey, 25 new nonmanufacturing industry 
and industry groups were added to the sample frame: agricultural 
services (SIC 07); fishing, hunting, and trapping (09); wholesale 
trade—nondurables (51); stationery and office supply stores 
(5112); industrial and personal service paper (5113); groceries 
and related products (514); chemicals and allied products (516); 
miscellaneous nondurable goods (519); home furniture, furnish- 
ings, and equipment stores (57); radio, TV, consumer electronics, 
and music stores (573); eating and drinking places (581); 
miscellaneous retail (59); nonstore retailers (596); real estate 
(65); holding and other investment offices (67); hotels, rooming 
houses, camps, and other lodging places (70); automotive repair, 
services, and parking (75); miscellaneous repair services (76); 
amusement and recreation services (79); health services (80); 
offices and clinics of medical doctors (801); offices and clinics of 
other health practitioners (804); miscellaneous health and allied 
services not elsewhere classified (809); engineering, accounting, 
research, management, and related services (87); and manage- 
ment and public relations services (874). 

'? Annual sampling also remedies the cy-lical deterioration 
of the statistics that results from changes in a company’s payroll 
composition because of product line and corporate structural 
changes. 


Time Series Analyses 


As discussed earlier, the statistics resulting from the 
survey are better indicators of changes in, rather than 
absolute levels of, R&D spending and personnel. 
Nevertheless, the statistics are often considered as a 
continuous time series that has been prepared using 
the same collection, processing, and tabulation 
methods. Such uniformity during preparation has nct 
been the case. Since the survey was first fielded, 
improvements have been made to increase the reli- 
ability of the statistics and to make the survey results 
more useful. To that end, existing practices have been 
changed and new procedures have been instituted. 
Preservation of the comparability of the statistics has 
been an important consideration when improvements 
have been made, however. Changes to survey defini- 
tions, the industry classification system, and the 
procedure used to assign industry codes to multi- 
establishment companies” have had some, though not 
substantial, effects on the comparability of statistics.” 
The aspect of the survey that had a greater effect on 
comparability was the selection of samples at irregu- 
lar intervals (i.e., 1967, 1971, 1976, 1981, 1987, 1992) 
and the use of a subset or panel of the last sample 
drawn to develop statistics for intervening years. As 
discussed earlier, this practice introduced cyclical 
deterioration of the statistics. 


As compensation for this deterioration, periodic 
revisions have been made to the statistics produced 
from the panels surveyed between sample years. 
Early in the survey’s history, various methods were 
used to make these revisions.” Since 1976, a linking 
procedure called wedging has been used.” Simply 


?° For discussions of each of these, see the Bureau of the 
Census technical memorandum entitled Wedging Considerations 
for the 1992 Research and Development (R&D) Survey, June 10, 
1994. 


?! See the Bureau of the Census technical memoranda 
entitled Reclassification of Companies in the 1992 Survey of 
Industrial Research and Development (R&D) for the Generation 
of the Analytical Series, Oct. 25, 1994, and Effects of the 1987 
SIC Revision on Company Classification in the Survey of 
Industrial Research and Development (R&D), Dec. 6, 1993. 


*2 See U.S. Department of Commerce, Bureau of the 
Census, Survey Design of the Survey of Industrial Research and 
Development: A Histcrical Perspective (Washington, DC, 
1995). 


*) The process was dubbed wedging because of the 
wedgelike area produced on a graph that compares originally 
reported statistics with the revised statistics that resu!t after 
“inking. 


described, in wedging, the two sample years on each 
end of a series of estimates serve as benchmarks in 
the algorithms used to adjust the estimates for the 
intervening years. 


Wedging Methodology 


For a full discussion of the mathematical algorithm 
used for the wedging process that linked statistics 
from the 1992 survey with those from the 1987 
survey, see the technical memorandum cited below.” 
In general, the memorandum states that wedging— 


takes full advantage of the fact that in the first 
year of a new panel [when a new sample is 
selected], both current-year and prior-year 
estimates are derived. Thus, two independent 
estimates exist for the prior year. The esti- 
mates from the new panel are treated as supe- 
rior primarily because the new panel is based 
on updated classifications [the industry clas- 
sifications in the prior panel are frozen] and is 
more fully representative of the current uni- 
verse (the prior panel suffers from panel dete- 
rioration, especially a lack of birth updating). 
The limitations in the prior panel caused by 
these factors are naturally assumed to in- 
crease with time, so that in the revised series, 
we desire a gradual increase in the level or 
revision over time which culminates in the 
real difference observed between the two inde- 
pendent sample estimates of the prior year. 

At the same time, we desire that the annual 
movement of the original series be preserved 
to the degree possible in the revised series. 


To that end, the wedging algorithm does not change 
estimates from sample years and adjusts estimates 
from panel years, recognizing that deterioration of the 
panel is progressive over time. 


Wedged Versus Not-Wedged Statistics 


One of the primary reasons for the decision to select 
a new sample annually rather than at irregular inter- 
vals was to avoid the necessity to apply global 
revision processes such as wedging. Consequently, 
the 1992 survey was intended to be the last one to 
employ the wedging procedure. 


** Bureau of the Census technical memorandum, Wedging 
Considerations for the 1992 Research and Development (R&D) 
Survey, June 10, 1994. 


REVISIONS TO HISTORICAL 


STATISTICS 


Throughout the history of the survey, during regular 
survey processing, all immediate prior-year statistics 
have been subject to revision with results from the 
current year’s survey. Changes to older statistics, 
however, usually have been limited to revisions 
because of changes in the industry classification of 
companies caused by changes in payroll composition 
detected when a new sample was drawn. Various 


methodologies have been adopted over the years to 
revise, or backcast, the data when revisions to histori- 
cal statistics have become necessary. 


Documented revisions to the historical statistics 
from post- 1967 surveys are summarized in Research 
and Development in Industry: 1991 (NSF 94-325). 
Detailed descriptions of the specific revisions made to 
the statistics from pre-1967 surveys are scarce. 
However, summaries of some of the major revisions 
are included in the technical paper cited below.” 


25 U.S. Department of Commerce, Bureau of the Census, 
Survey Design of the Survey of Industrial Research and Develop- 
ment: A Historical Perspective (Washington, DC, 1995). 
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SURVEY DEFINITIONS 


Cost PER R&D SCIENTIST OR 
ENGINEER 


The arithmetic mean of the numbers of full-time 
equivalent (FTE) scientists and engineers engaged in 
the performance of R&D reported for January in two 
consecutive years divided into the total R&D expendi- 
tures of the earlier year, with the ratio attributed to the 
earlier year. For example, the mean of the numbers of 
FTE R&D scientists and engineers in January 1992 
and January 1993 is divided into total 1992 RAD 
expenditures for a total cost per R&D scientist or 
engineer in 1992. 


EMPLOYMENT, FTE R&D 
SCIENTISTS AND ENGINEERS 


Persons employed by the company during the 
January following the survey year who are engaged in 
scientific or engineering work at a level that requires 
knowledge of physical, life, engineering, or math- 
ematical science equivalent at least to that acquired 
through completion of a 4-year college program with 
a major in one of those fields. The statistics in this 


report show the FTE employment. The FTE is the 
number of scientists and engineers in the company 
who are assigned full time to R&D projects plus the 
number of non-full-time R&D scientists and engineers 
prorated according to the fraction of their total work 
time spent on R&D projects. 


EMPLOYMENT, TOTAL 


Number of persons domestically employed by 
R&D-performing companies in all activities during 
the pay period that includes the 12th of March. 


Federally Funded R&D Centers 
(FFRDCs) 


R&D-performing organizations administered by 
industrial, educational, or other institutions on a 
nonprofit basis, exclusively or substantially financed 
by the Federal Government. R&D expenditures of the 
FFRDCs that are industry administered are included 
with the Federal RD data of the industry classifica- 
tion of each of the administering firms. The industry- 
administered FFRDCs included in the 1993 survey are 
listed as follows. 
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FFRDCs Supported by the Department of 
Energy: 


Bettis Atomic Power Laboratory 
Westinghouse Electric Corp. 
West Mifflin, PA 


Energy Technology Engineering Center 
Rockwell International Corp. 
Canoga Park, CA 


Hanford Engineering Development Laboratory 
Westinghouse-Hanford Corp. 
Richland, WA 


Idaho National Engineering Laboratory 
EG&G Idaho, Inc.; 

Westinghouse Electric Corp. 

Argonne National Laboratory, West; 
Rockwell International Corp.; 

Idaho Falls, ID 


Knolls Atomic Power Laboratory 
General Electric Co. 
Schenectady, NY 


Oak Ridge National Laboratory 
Martin Marietta Energy Systems, Inc. 
Oak Ridge, TN 


Sandia National Laboratories 
Western Electric Co., Inc.—Sandia Corp. 
Albuquerque, NM 


Savannah River Laboratory 
Westinghouse Electric Corp. 
Aiken, SC 


FFRDCs Supported by the National 
Institutes of Health, Department of 
Health and Human Services: 


NCI Frederick Cancer Research Facility 


Program Resources, Inc. 
Frederick, MD 


FUNDS FOR R&D, ComPANY (AND OTHER) 


Cost of R&D actually performed within the com- 
pany and funded by the company itself or by other 


non-Federal sources by contract, not including the 
cost of R&D supported by companies but contracted 
to outside organizations such as research institutions, 
universities and colleges, nonprofit organizations, or 
(to avoid double-counting) other comp2aies. 


FUNDS FOR R&D, FEDERAL. 


Receipts for R&D performed by the company under 
Federal R&D contracts or subcontracts and R&D 
portions of Federal procurement contracts and 
subcontracts. 


FUNDS FOR R&D, TOTAL. 


Operating expenses incurred by a company in the 
conduct of R&D in its own laboratories or other 
company-owned or -operated facilities including 
wages and salaries, materials and supplies, property 
and other taxes, maintenance and repairs, deprecia- 
tion, and an appropriate share of overhead, not 
including capital expenditures. 


Net SALES AND RECEIPTS. 


Dollar values for goods sold or services rendered by 
R&D-performing companies to customers (outside 
the company), including the Federal Government, 
less such items as returns, allowances, freight, 
charges, and excise taxes. (Domestic intracompany 
transfers and sales by foreign subsidiaries are ex- 
cluded, but transfers to foreign subsidiaries and 
export sales to foreign companies are included.) 


RESEARCH AND DEVELOPMENT. 


Basic and applied research in the sciences and 
engineering and the design and development of 
prototypes and processes, excluding quality control, 
routine product testing, market research, sales promo- 
tion, sales service, other nontechnological activities 
or routine technical services, and research in the 
social sciences or psychology. 


Basic research. 


Original investigations for the advancement 
of scientific knowledge not having specific 
immediate commercial objectives, although 
such investigations may be in fields of 
present or potential interest to the reporting 


company. 
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Applied research. 


Investigations for the discovery of new 
scientific knowledge having specific commer- 
cial objectives with respect to products or 
processes. (Applied research differs from 
basic research chiefly in terms of the objec- 
tives of the reporting company.) 
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Development. 


Technical activities not routine in nature 
concerned with translating research findings 
or other scientific knowledge into products or 
processes. Not included are routine technical 
services to customers or other activities 
excluded above. 


SECTION C. SURVEY DOCUMENTS 
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NATIONAL SCIENCE FOUNDATION 
4201 WILSON BOULEVARD 
ARLINGTON, VIRGINIA 22230 


FROM THE DIRECTOR 
NATIONAL SCIENCE FOUNDATION 


The National Science Foundation requests your company’s participation in its 1993 
Survey of Industrial Research and Development. This annual survey is the only source 
of detailed information on U.S. industry's research and development (R&D) 
performance. 


Your company’s participation is vital to the accuracy of the resulting information. 
Because R&D expenditures are concentrated in relatively few companies, a completed 
response is needed from each surveyed firm — there is no good substitute for the 
information that you can provide. Your company can be assured of complete 
confidentiality. Survey data will be released only in aggregate form so that responses 
of individual companies cannot be identified. 


Survey results will be made available to government and industry officials, 
researchers, and other interested individuals. !f you have questions concerning the 
operation of this survey, please direct them to the Census Bureau's Innovation and 
Technology Branch on (301) 763-5598. If you would like to receive a copy of the final 
publication or if you need to speak with someone at NSF, please call Jennifer Gray in 
the Division of Science Resources Studies on (703) 306-1772. 


Sincerely, 


tied Fare 


Neal Lane 
Director 


Enclosures 
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RD-147 (2-04) 


TOF 
fi a UNITED STATES DEPARTMENT OF COMMERCE 
RD-1-L1 . . Bureau of the Census 
(3-94) %, Z Washington, DC 20233-0001 

ares oF 


OFFICE OF THE DIRECTOR 


FROM THE ACTING DIRECTOR 
BUREAU OF THE CENSUS 


The Bureau of the Census conducts the “Survey of industrial Research and Development” 
under sponsorship of the National Science Foundation (NSF). Data on research and 
development expenditures are essential to policymakers in analyzing and forecasting 
long-term economic growth and formulating policy recommendations. 


We request your cooperation in completing the report form for 1993. The 1993 report 
should cover your entire domestic company operations. We also enclose the instructions 
for completing the report form and a letter from the NSF emphasizing the survey's 
prominence. 


The law (Title 13, United States Code) authorizes this report. Your response is mandatory 
for Items 1A and 1B and Item 3A.3, Columns 4 and 6. We need your cooperation in 
reporting the remaining items to make the results of the survey comprehensive and 
accurate. We recognize you may not maintain book records for particular items. In such 
cases, please use carefully prepared estimates. 


By Section 9 of the same law (Title 13), your report to the Bureau of the Census is 
confidential. Only sworn Bureau of the Census employees will see the information you 
reported, and they will use it on!y for statistical purposes. Copies retained in your files 
are immune from legal process. 


Please return the completed form within 60 days. If you have questions concerning this 
survey, need copies of the form, or need a time extension, please call the Technology 
and Innovation Branch of our Industry Division on (301) 763-5598. We thank you for your 
continued cooperation in this vital survey. 


Sincerely, 


We Be bear 


Harry A. Scarr 


Enclosures 
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| | Page 3 
U.S. DEPARTMENT OF 
tomes RD-1(Lhitems 10-14) GUNAU Un teat Cone 
ne COLLECTING AND COMPILING AGENT FOR | Refer te this CENSUS 
THE NATIONAL SCIENCE FOUNDATION | FE NUMBER in eny 
correspondence 
SURVEY OF INDUSTRIAL RESEARCH AND LEVELOPMENT DURING 1993 pertaining te this report 
them 10 - ENERGY RESEARCH ANDO DEVELOPMENT PERFORMED WITHIN 
1992 1993 1994 
| e Repon expenditures for energy research and . 
by type of energy sources. 
inciude the project cost or portion of project 
cost incurred for the purpose of increasing 
energy resources or Capabilities. These Federal funds Total funds Federal funds Total funds Projected Projected 
expenditures should be inciuded in item 3.A.. Federa! funds total funds 
line 3, columns (4) and (6). —— 
Key 
pm fn a D a D a) a “ 
10] Bi. ' Mi. ‘Trou! Bi. * Mi ‘Thou.| Bi. ' mi. ‘Trou | Bil. ' mi. 'Trou| Bil. | Mil. 'Thou.| Bi | Mi | Thou 
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B. Fossil fuels | 1. Oi oe — —— a wae | ae aa 
2. Gas 05 \ i 1 ! ' ' ' ' i i ' ‘ 
3. Shai T T T T "y T a= T "7 T T T 
4. Coal | e. Synthetic ! | ' ' ‘ ' ' ' : : ' 
fuels 07 ' i ' ‘ i ! ! ! ' ' i i 
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c. All other os 1 L rl 1 " i . a 1 i i " i 
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E. TOTAL - Sum of lines A through D >| 18 ' ' ' ' ' ' ' ' , ' 
ttem 11 - POLLUTION ABATEMENT RESEARCH AND DEVELOPMENT PERFORMED WITHIN THIS COMPANY 
e@ Report expenditures for pollution abatement 
by the form of pollution to be abated. include 1992 1993 1994 
the project cost or portion of the project cost 
incurred for the purpose of designing pollution 
abatement products or product characteristics 
or of designing — abatement features . 
into processes. expenditures should be Federal funds Total funds Federal funds Total funds Projected Projected 
inciuded in item 3.A., line 3. columns (4) Federal funds total funds 
and (6). “ 
key 
@ Estimate expenditures for potiution code (1) (2) (1) (2) (3) (4) 
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nil RESEARCH AND DEVELOPMENT PERFOF 


if necessary, write in countries not listed Report the 
1. Canade 


hem 12 - FOREIGN RESEARCH AND DEVELOPMENT BY COUNTRY AND EXPENDITURE 
Report the amount of total foreign research and item 3.C., column (5), for the countries with the largest expenditures. 
Y +> foreign research end on line 9. 


MED OUTSIDE THE DOM 


Mil. 


/ 


2. Germany 


—l- & 


3. France 


4. Japan 


6. United Kingdom 


6. Other — Specify 


7. Other — Specify 


8. Other — Specify 


8. Balance not distributed 


10. TOTAL - Sum of lines 1 through 9 


-LdLb ytd 
om & a wle & mle § ole 


tem 13 - COVERAGE AND OPERATIONAL STATUS 


A. Are research and development expenditures for entire domestic company, 
including subsidiaries, reported on this form? 


130: L) Yes 
1302 () No - Please expiain in the “Remarks” section on the back of the page. 


8. Was this company owned or controlled by enother company on 
December 31, 19937 


oo 
1303 L) Yes - Complete 13.C. Date acquired: Month _... Year _.__ 
1306 C) No 


C. New owner information 


2 Name 


©) Address (NuMber and street) 


om City 


_— —— 


them 14 - CERTIFICATION - This report is substentiaily sccurete end has been prepared in 


accordance with instructions 


Name of person to contact regarding this report 


—E= = 


Signature of authorized official - 78’ Date 


@USGPO 1004. 617-983 
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U.S. DEPARTMENT OF COMMERCE 
Form RD-TLit) BUREAU OF THE CENSUS 


INSTRUCTIONS FOR SURVEY OF INDUSTRIAL 
RESEARCH AND DEVELOPMENT DURING 1993 
FORM RD-1L 


Outline of Instructions 


Nee nen oe ek eee ea ede bees beeen 
ieee seen eeens 6066s o0eedwecd ¢eeeee aes 
i i i ee ee cen die bbe eee 
re fm ok bee eda eee eeebaesdaeeeeee ane 
Item 1- Sales and Employment for the Company ..................0..0.0 0.0 cc ee ee 
Item 2 —- Number of Research and Development Scientists and Engineers...................... 
Item 3 — Report Costs Incurred for Research and Development ............................2.-.. 


Item 4 - Company and Other Funds, Except Federal, for Research and Development Performed 
Within the Company Budgeted for the Year 1994 6... ee 


Section ll - Research and Development Performed Within the Domestic Company..................... 


Item 5 — Costs Incurred for Federal Research and Development Performed 
oe ae 


Item 6 — Costs Incurred for Research and Development Performed Within the Company by 
oe, ce eee heen dee eee 64d eens Oe 050000 06400008 6945000000" —R 


Item 7 — Fields of Basic Research Performed Within the Company ........................... 
Item 8 — Applied Research and Development by Product Class Performed Within the Company ..... 
item 9 — Cost of Research and Development Performed Within the Company, by State............ 
Item 10 - Energy Research and Development Performed Within the Company .................. 
Item 11 - Pollution Abatement Research and Development Performed Within the Company........ 
Section Ill - Research and Development Performed Outside the Domestic Company With Company Funds . . 
Item 12 - Foreign Research and Development by Country and Expenditure .................... 
eae TB — Covers GRE GROrGONGl BISNIS ccc ccc ccc cece sees cence 


ee ee ee ee el eee es ele we see Cee ade a ees bees eee 
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Please complete and return this form in the envelope 
oy within 60 days. Make a copy for your 
records. 


INTRODUCTION - Comprehensive and timely 
information about the nature and support of 
corporate research and development activities is an 
important component in the overall assessment of 
our nation’s scientific and technological resources. 
The information you provide is used to prepare 
national measures of industrial research and 
development (R&D) not available from any other 
source. By carefully completing this report, the 
accuracy of this information is ensured. 


SURVEY SCOPE - This report covers 
privately-owned nonfarm business firms in all 
sectors of the United States Economy. It does not 
include operations owned by Federal, State or local 
governments, or nonprofit organizations. 


If your company is a nonprofit organization, please 
oy so in the remarks section, page 4, and return 
the form. 


If this form has been directed to a trust or pension 
plan which performs no activity other than 
investments, do not report. Please note in remarks 
section, page 4, and return the form. 


REPORTING ENTITY - Report R&D for all domestic 
operations of your company, including subsidiaries 
and divisions. Report for all parts of the company 
that are located in the 50 States and the District of 
Columbia. Report sales and employment figures for 
all parts of the company, even those that do not 
perform R&D, as long as they are located in the 50 
States or the District of Columbia. 


If this form has been directed to a holding company, 
report for all subsidiaries and operations under the 
ownership and control of the holding company. 


Companies Reporting in Survey for the First 
Time - Companies which did not report in the 1992 
survey are asked to provide figures for both 1992 
and 1993. If the company had no R&D expenditures, 
complete only Item 1. Enter "No R&D" in the 
"Remarks" section, sign, and return the form. 


Figures for Earlier Years are Preposted on the 
Form - if your company reported for 1992, entries 
from that form have been copied on the present 
form. Please describe in the "Remarks" section (page 
4 of the form) the reasons for any substantial 
increase or decrease in the 1993 figures entered on 
this form when compared to corresponding 1992 
figures. Examples of such reasons are new 
government contracts, acquisitions and divestitures, 
revised accounting method, etc. If you acquired or 
disposed of a unit performing an important amount 
of research and development during the 2-year 
period, please identify the unit in "Remarks," and 
give the total amount of R&D accounted for by such 
unit. 


Revision of Earlier Year Figures - |f your 
company reported for 1992, entries from that form 
are pre-printed on the current form. Please revise the 
1992 figures to be comparable with 1993 data and 
explain in the “Remarks” section any significant 
revisions made. 

ESTIMATES ARE ACCEPTABLE - If you cannot 


answer a question from your company records. 
please estimate the answer carefully. 


FORM RD-1L(1) (3-28-94) 


HOW TO REPORT - Report all value figures in 
thousands of dollars. 


Example: 1,123,678,599 dollars. 


Bil. | Mil. | Thou.| Dol. 


Report | $1 | 124 | 679 | ooo 


If you estimate your answers in millions of dollars, 
please fill the thousands box with zeros. 


Example: 1,124 million dollars. 


Bil. | Mil. | Thou.| Dol. 


Report | $1 | 124 | 000 | 660 


PERIOD COVERED BY THE REPORT - Figures 
should be reported on a calendar year basis. Fiscal 
year data are acceptable for all items except for 
employment, provided your fiscal year ends 
between September and March. Please report 
employment figures (Items 1B and 2) for the specific 
time indicated for both of these items. Enter “0° 
where appropriate rather than leaving a blank space. 


ADDITIONAL FORMS - Photocopies of this form 
are acceptable. If you require additional forms, write 
to the Bureau of the Census, 1201 East 10th Street, 
Jeffersonville, IN 47132-0001 or call (812) 288-3331. 


FILING EXTENSIONS - If you cannot complete the 
survey in 60 days, request an extension of time by 
writing to the address below (please include your 
Census File Number): 


Bureau of the Census 
1201 East 10th Street 
Jeffersonville, IN 47132-0001 


or call: (812) 288-3331. 


ALTERNATIVE REPORTING FORMATS - For 
information concerning use of reporting formats 
other than the form provided, such as computer 
tape, diskette, or — contact Mr. Jesse Havard 
on (301) 763-5915. 


BURDEN HOUR ESTIMATE - Public reporting 
burden for this collection of information is estimated 
to average 20 hours per response, including time for 
reviewing instructions, searching existing data 
sources, ga ing and maintaining the data needed, 
and completing and reviewing the collection of 
information. Send comments regarding the burden 
estimates or any other aspects of this collection of 
information including suggestions for reducing this 
burden to Herman G. Fleming, National Science 
Foundation 4201 Wilson Boulevard, Arlington, VA 
22230; and to the Office of Information and 
Regulatory Affairs, Office of Management and 
oy (OMB No. 3145-0027), Washington, DC 


Direct QUESTIONS regarding this form to the 
Bureau of the Census, ATTN: Industry Division, 
Washington, DC 20233-0001, or call (301)763-5598. 
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DEFINITION OF RESEARCH AND 
DEVELOPMENT - R&D includes basic research and 
applied research in the sciences and in engineering, 
and design and development prototype products 
and processes. 


For the purposes of this study, R&D includes 
activities carried on by persons trained, either 
formally or by experience, in the physical sciences 
including related engineering, and the biological 
sciences including medicine but excluding 
psychology, if the purpose of such activity is to do 
one or more of the following things: 


1. Pursue a planned search for new knowledge, 
whether or not the search has reference to a 
specific application. 


2. Apply existing knowledge to problems involved in 
the creation of a new product or process, including 


work required to evaluate possible uses. 


3. Apply existing knowledge to problems involved in 
the improvement of a present product or process. 


Research and development includes the activities 
described above whether assigned to separate R&D 


organizational units of the company or carried out by 


company laboratories and technical groups not part 


of an R&D organization. Reporting the R&D activities 


of such latter groups may require the use of 
estimates for some of the questions. 


Activities to be excluded from R&D: 

e Routine product testing 

e Research in social sciences or psychology 
Geological and geophysical exploration activities 
Technical services such as: 

Quality and quantity control 

Technical plant sanitation control 


Trouble-shooting in connection with breakdowns 
in full-scale production 


Advertising programs to promote or demonstrate 
new products or processes 


e Assistance in preparation of speeches and 
publications for persons not engaged in 
research and development. 


Social Science R&D - Social Science R&D is 
defined to encompass those activities devoted to 
further understanding the behavior of 

groups of human beings or of individuals 

as members of groups. Some of the topics 
include the following: 


e Personnel R&D 

e Economic R&D 

e Artificial intelligence and exper 

e Consumer, market, and opinion R&D 
e Engineering psychology R&D 

e Management and organization R&D 
e Actuarial and demographic R&D 

e Educational processes and applications R&D 
e R&D in law 

e Software development 


ms R&D 


FORM RD-1L(!) (3-28-94) 
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SPECIFIC INSTRUCTIONS 
Section 1 - GENERAL COMPANY DATA 


Item 1 - SALES AND EMPLOYMENT FOR THE 
COMPANY 


Item 1A - Domestic Net Sales and Receipts 


Sales and receipts are defined as the revenue for 
goods produced, distributed, or services provided. 
Include revenue from investments, rents, and 
royaltic . only if it is the principal business of the 
company. The reported figures should represent net 
value f.o.b. plant after discount and allowances and 
should exclude freight charges and excise taxes. 


include: 


e All operating receipts from taxable operations, 
as well as total revenue from tax-exempt 
activities 


e Sales of products and services to other 
companies, individuals, U.S. Government 
agencies, and foreign countries 


e Transfers to foreign subsidiaries 


Exclude: 
e Domestic intra-company transfers 
e Sales by foreign subsidiaries 


item 1B - Domestic Employment 


Report the number of employees of the company in 
all activities in the 50 States and the District of 
Columbia during the pay period which includes 
March 12, 1993. This figure would be the same as 
Item 1 of Treasury Form 941, if one Form 941 was 
filed for the entire company. Report number of 
employees, not payroll. 


Item 2 - NUMBER OF RESEARCH AND 
DEVELOPMENT SCIENTISTS AND ENGINEERS 


Scientists and engineers are defined for this survey 
as all persons engaged in scientific or engineering 
work at a level which requires a knowledge of 
physical or life sciences or engineering or 
mathematics equivalent to completion of a 4-year 
college course with a major in these fields, 
regardless of whether or not they actually hold a 
degree in this field. 


The figure on R&D scientists and engineers will be 
obtained primarily from two sources: 


1. For company laboratories performing only 
research and development, report the number of 
scientists and engineers on the rolls in January. 


2. For employees whose activities are not solely 
devoted to R&D, report the proportion of their 
time that is devoted to R&D. For example, if a 
company had the full-time equivalent of 60 
scientists and engineers in January 1994 and 
one-fourth of their time was charged to R&D 
projects, the figure for the number of R&D 
scientists and engineers for this company would 
be 15. 


item 3 - REPORT COSTS INCURRED FOR 
RESEARCH AND DEVELOPMENT 
include ase costs: 
Wages, salaries, and related costs 
Materials and supplies consumed 
R&D depreciation 
Cost of computer software used in R&D 
activities 
e Utilities, such as telephone, telex, electricity, 
water, and gas 
e Travel costs and professional dues 


e Property taxes and other taxes (except income 
taxes) incurred on account of the R&D 
organization or the facilities they use 


e Insurance expenses 

e Maintenance and repair, including maintenance 
of buildings and grounds 

e Company overhead including: personnel, 
accounting, procurement and inventory, and 


salaries of research executives not on the 
payroll of the R&D organization 


Exclude as costs: 


e R&D performed abroad (outside the 
Continential U.S.) such as in Canada and Puerto 
Rico (Except in Item 3.C.) 

e R&D performed by non-company R&D 
organizations of any kind (Except? in Item 3.B.) 


e Capital expenditures 

e Patent expense 

e Income taxes and interest 

@ The portion of company-held R&D contracts 
that were subcontracted outside the reporting 
company 

e Fellowships, grants, and gifts to promote R&D 
or the study of science and engineering 


e Social Science R&D 


item 3.A - Report Costs incurred for Research 
and Development Performed Within the 


Company 
Federally sponsored R&D performed within the 
company should be reported in column 4. 


Costs of mag ' sponsored R&D performed within 
the company, or R&D performed within the company 
under contract from non-federal sources should be 
reported in column 5. 


Costs of INDEPENDENT R&D should also be 
reported in column 5. For the purpose of this 
survey, INDEPENDENT R&D is defined as 
R&D performed by the company for which 
you anticipate reimbursement by the 
government through indirect charges for the 
purchase of products or services. 


Types of Research 
item 3.A.1 - Basic Research 


Include the cost of research projects which represent 
original investigation for the advancement of 
scientific knowledge and which do not have specific 
immediate commercial objectives, ae they 

may be in the fields of present or potential interest 
to the reporting company). 
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item 3.A.2.a - Applied Research 


Include the cost of research projects which represent 
investigation in discovery of new scientific 
knowledge and which have specific commercial 
objectives with respect to either products or 
processes. 


item 3.A.2.b - Development 


Include the cost of projects which represent technical 
activity concerned with non-routine problems 
encountered in translating research. Include the 
findings or other general scientific know!eage into 
products or process. 


Include as development: 


e The coe and operation of pilot plants and 
semiwork plants 


e Engineering activity required to advance the 
design of a product or process so it meets 
specific functional and economic requirements 


e Design, construction, and testing of prototypes 
and models 


e Designs for special manufacturing equipment 
and tools 


e Preparation of reports, drawings, formulas, 
specifications, standard practice instructions, or 
operating manuals 


Exclude as development: 
e Routine technical services to customers 
Toolmaking and tool tryout 


Production of detailed construction drawings 
and manufacturing blueprints 


Pre-production planning 


Any other items excluded from the 
definition of total R&D 


ESTIMATING BASIC, APPLIED, AND DEVELOPMENT 
EXPENDITURES 


If your company does not keep records that meet or 
can be allocated to these specific categories, 
estimate by: 


e Isolating the projects that clearly fall in the 
development category. If your company 
fabricates products, such development activity 
will include the design, construction, and testing 
of prototypes and models. Some defense 
contracts typically call for several test models. If 

Our company’s research and development 
requently involves the development of a 
“process” as in chemicals and petroleum, such 
development activity would include operations 
beyond the bench scale, primarily the design and 
operations of pilot plants or semiworks. 


e Isolating the organizational units which have R&D 
activities that can be readily classified based on 
the function assigned to the unit. If R&D work is 
done in production units as well as in various 
laboratories, it is generally development type. 


e Distributing the balance on the basis of individual 
projects or on the basis of other summaries of the 
work. Please use the definitions for basic, applied, 
and development given above. 


item 3.A.2.c - Total Costs for Applied Research 
and Development 


Add line 3.A.2.a and line 3.A.2.b. 


by 


Item 3.A.3. - Total Costs for Basic and ied 
Research and Development Performed in 
the Company 

Add line 3.A1 and line 3.A.2.c. 


item 3.B - Total Costs Incurred for R&D 
Performed Outside the ny Within the 
United States and Financed by the Company 


Report payments in the form of contracts, grants, 
and fellowships made to other industrial firms, 
commercial laboratories, consultants, educational 
institutions, hospitals, and research institutions or 
other organizations for R&D activities performed for 
the company. 


Do not include subcontracting of R&D contracts 
received from the Federal Government or other 
companies. 


Item 3.C - Total Costs Incurred for Research 
and Development Performed by Foreign 
Subsidiaries or by Other Organizations Outside 
of the United States and Financed by the 
Company 


FOREIGN SUBSIDIARIES are those outside of the 50 
States and the District of Columbia. 


Report the amount of R&D financed by the U.S. 
parent or its foreign subsidiaries, including Canada 
and Puerto Rico, and performed by company R&D 
laboratories, branch plants, or other organizations, 
located outside the United States. 


Exclude R&D activities performed by foreign 
subsidiaries which were financed by foreign 
governments or other outside organizations 


item 3.D -Total-Company and Other Funds, 
Except Federal 


With the exception of “Other funds,” this number 
represents company sponsored R&D performed 
within the company. It is comparable to information 
reported on Form 10K if you report to the Securities 
and Exchange Commission. 


To complete this item, add line 3.A.3, line 3.B and 
line 3.C. 


SOURCE OF FUNDS 
item 3 - FEDERAL FUNDS - (Columns 1+4) 
Include: 


e Amount of work done on Federal R&D contracts or 


subcontracts in the current year 


e R&D portions of procurement contracts or 
subcontracts 


Exclude: 


e Federal R&D contracts and R&D portions of 
procurement contracts that you subcontracted to 
other R&D organizations (including these would 
cause duplication in the statistical totals, which 
include data on work actually performed by each 
company). 


e If your company a independent research and 


development (iIR&D), please read the following 


carefully: 
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.to employees engaged in 


e Definition of R&D - We define IR&D funds as 
expenditures that are reimbursable by the 
government for qualified projects that usually 
have potential interest to the Department of 
Defense or other agencies of the Federal 
government. These IR&D funds are not 
included in work uone under a research 
contract with the government. They are 
reimbursed to the company through indirect 
charges to the government for the purchase of 
products or services. 


HOW TO REPORT 


Report expenditures for which you anticipate 
reimbursement as company funds in column 5. 
Report expenditures in the period for which they are 
incurred. Do not include the actual reimbursement. 


item 3 - COMPANY AND OTHER FUNDS 


(Columns 2+5) Report all company-sponsored 
research and development performed within the 
company. Report R&D performed under contract 
from non-federal sources. 


item 4 - COMPANY AND OTHER FUNDS, 
EXCEPT FEDERAL, FOR RESEARCH AND 
DEVELOPMENT PERFORMED WITHIN THE 
COMPANY BUDGETED FOR THE YEAR 1994 


Report the estimated cost of company and other 
non-federally sponsored R&D that will be performed 
within the 50 States and the District of Columbia. 
This item is comparable to the 1993 figure reported 
in item 3.A.3, column 5. 


Section li - RESEARCH AND DEVELOPMENT 
PERFORMED WITHIN THE DOMESTIC 
COMPANY 


item 5 - COSTS INCURRED FOR FEDERAL 
aad AND DEVELOPMENT BY PRINCIPAL 


Distribute the cost of Federal research and 
development work (item 3A, line 3, columns 1 and 4) 
by Federal agency - If exact figures are not available 
by agency, please estimate or apportion according to 
the number of scientists and engineers — on 
the Federal projects and/or the costs of Federa 
programs. 


Item 6 - COSTS INCURRED FOR RESEARCH 
AND DEVELOPMENT PERFORMED WITHIN THE 
COMPANY BY MAJOR TYPE OF EXPENSE 


If most R&D is performed in units where summaries 
are regularly prepared by element of cost, base the 
breakdown of research and development costs upon 
the records of such units. If existing records do not 
yield figures for this item, the item may be 
estimated. 


item 6.1 - Wages and Salaries 


Report the gross earnings pox in calendar year 1993 
&D (follow the definition 
of salaries and wages that is used for calculating the 
withholding tax). Include salaries of officers in the 
research establishment(s) if a corporation; exclude 
payments to proprietor or partners if an 
unincorporated concern. (Scientists and engineers 
are defined in item 2.) Exclude employee fringe 
— which are to be reported in item 6.3 - Other 
osts. 
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item 6.2 - Materials and Supplies 


Report the delivered cost for all purchased materials 
consumed, whether received from otiner companies, 
withdrawn from inventory, or received from other 
establishments of this company. Include all work 
that was done for your laboratories and other 
technical units by non company organizations (for 
example, model construction by a non company 
model shop). Exclude purchases from other R&D 
organizations. 


item 6.3 - Other Costs 


Include items related to your R&D activities and not 
included in items 6.1 and 6.2. Include utilities, books 
and periodicals, property and other taxes, employee 
fringe benefits, and company overhead. 


Item 7 - FIELDS OF BASIC RESEAWMC HK 


Use the following definitions to help you divide your 
company’s basic research into broad research fields. 


item 7.1- Chemistry 


Includes inorganic, organo-metallic, organic, and 
physical. 


Item 7.2 - Engineering {lncluding metallurgy) 
Includes aeronautical (including aerospace and 
space technology), chemical, nuclear, civil, electrical, 
and mechanical engineering, etc.) and metallurgy 
and materials. 


item 7.3 - Geological Sciences 


Includes geodesy, hydrology, geochemistry, 
seismology, soil sciences, etc. 


item 7.4 —- Mathematics 


Includes areas such as algebra; foundations and 
logic; geometry; numerical analysis, etc. 


item 7.5 - Computer Sciences 


Includes activities directed toward enhancing the 
understanding of computer structures and 
computational processes to provide bases for the 
future capabilities for computational solutions of 
presently intractable problems. 


item 7.6 - Physics 


includes acoustics; atomic and molecular; condensed 
matter; elementary particle; nuclear structure; optics; 
plasma. 


item 7.7 - Astronomy 


Includes laboratory astrophysics; optical astronomy; 
radio astronomy; theoretical astrophysics; 
Gamma-ray, neutrino astronomy. 
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item 7.8 - Atmospheric Sciences 


Includes aeronomy; solar; weather modification; 
extraterrestrial atmospheres; meteorology. 


Item 7.9 - Oceanography 


Includes biological oceanography; chemical 
oceanography; physical oceanography; marine 
geophysics. 


item 7.10 - Biological Sciences 


Includes all sciences (other than clinical medical 
sciences) which deal with life processes, including 
plant and animal sciences, biochemistry, cell 
biology, nutrition, microbiology, physiology, etc. 


Item 7.11 -— Clinical Medical Sciences 


Includes all sciences concerned with the use of 
scientific knowledge for the identification, treatment, 
and cure of disease including internal medicine, 
neurology, preventive medicine and public health, 
pathology, pharmacology, psychiatry, dentistry, 
veterinary medicine, etc. 


item 7.12 —- Other Sciences 


To be used for multidisciplinary and interdisciplinary 
projects which cannot be classified within one of the 
above primary fields of science. 


item 7.13 -— Total Basic Research Costs 


bi pos be the same as Item 3.A.1., columns 3 
and 6. 


item 8 - APPLIED RESEARCH AND 
DEVELOPMENT BY PRODUCT CLASS 
PERFORMED WITHIN THE COMPANY 


Enter both Federal and total cost of applied R&D b 
product group. Costs should be entered in the fiel 
which is the END PRODUCT for the firm performing 
the R&D. For example, R&D in very large scale 
integrated (VLSI) circuits would be reported by a 
semiconductor firm on line 25, electrical industrial 
apparatus, if the chips are the final product sold by 
the firm. The same type of microelectronic R&D by a 
romputer firm, however, would be reported on line 
22, office, computing and accounting machines, if 
the chip are intended to be part of a computer which 
is the firm's end product. 


Definitions for various fields of applied R&D are 
listed in the instructions for items 8.1 through 8.37. 
For those companies familiar with the Standard 
Industrial Classification (SIC), the 1987 SIC codes are 
given after each title. Note that the SIC definition 
here applies to each field of R&D and effort, and not 
necessarily to the overall code in which your 
company’s manufacturing output is classified. 


Report cost of Federally funded applied R&D by 
yee group in column 1, and total cost of applied 

&D by pon group (also including Federal) in 
column 2. 


12, 
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How To Report Atomic Energy Devices: 


e Radioactive isotopes and other radiation sources 
should be reported in line 8.5. 


e Partially fabricated reactor fuel element materials 
and control rods should be reported in line 8.14. 


e Nuclear reactors; reactor components and 
equipment; core structurals; heat exchangers and 
condensers; valves; complete reactor fuel elements 
and control rods for use in propulsion, power plants, 
and other; and atomic waste casks should be 
reported in line 8.17. 


e Fuel handling equipment, control rod drive 
mechanism and components for power plants, 
propulsion, and other; pressurizers, components, 
and auxiliary equipment; and pumps should be 
reported in line 8.23. 


e Atom smashers (particle accelerators) should be 
reported in line 8.29. 


e Accessory instrumentation for reactor control 
should be reported in line 8.34. 


e Hot laboratory equipment and special 
instrumentation should be reported in line 8.35. 


al - Food and Kindred Products (SIC 


Foods and beverages for human consumption 
and certain related products such as vegetable 
and animal fats and oils, ard prepared feeds for 
animals and fowls. 


item 8.2 - Textile and Mill Products (SIC 22) 


Mill preparation of fibers and mill manufacture of 
yarn, thread, twine etc; manufacture of 
broadwoven and knit. 


a 8.3 - Lumber and Wood Products (SIC 


Includes cutting timber and pulpwood: merchant 
sawmills, lath mills, shingle mills, cooperage 
stock mills, planing mills, and plywood mills and 
veneer mills engaged in producing lumber and 


wood basic materials; and « yments 
engaged in manufacturing articles made 
entirely or mainly of wood o ‘ted materials. 


Item 8.4 - Paper and Allied Products (SIC 26) 


Incudes manufacturing of pulps from wood and 
other cellulose fibers, and from rags; the 
manufacture of paper and paperboard; and the 
manufacture of paper and paperboard into 
converted pea. such as paper coated off the 
paper machine, paper bags, paper boxes, and 
envelopes. Also included are establishments 
primarily engaged in manufacturing bags of 
plastic film and sheet. 


item 8.5 - Industrial In ic and Organic 
Chemicals (SIC 281 and 286) 


Includes alkalies and chlorine, industrial gases, 
inorganic pigments, and industrial inorganic 
chemicals not elsewhere classified (n.e.c.). Also 
includes industrial organic chemicals including 
gum and wood chemicals, cyclic crudes, and 
cyclic intermediates, dyes, and organic pigments, 
and other industrial organic chemicals n.e.c. 
Includes radioactive isotopes and other radiation 
sources. 
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item 8.6 - Plastics Materials and Synthetic 
Resins, Synthetic Rubber, Synthetic and 
Other Manmade Fibers (SIC 282) 


incudes cellulosic and noncellulosic fibers. 
Excludes glass which should be included in 
product group 13. 


item 8.7 Drugs (SIC 283) 


Medicinal chemicals, biological and botanical 
products, and pharmaceutical preparations. 


item 8.8 - Agricultural Chemicals (SIC 287) 


Fertilizers, agricultural pesticides, and other 
agricultural chemicals. 


item 8.9 - All Other Chemicals (Balance of 
SIC 28) 


includes explosives, soaps, glycerins, detergents 
and cleaning preparations, paints and varnishes, 
toilet preparation, and miscellaneous chemical 
products. 


item 8.10 - Petroleum Refining and Related 
—— Oil and Gas Extraction (SIC 13 


Excludes geological and geophysical exploration 
activities. 

item 8.11 - Rubber and Miscellaneous 
Plastics Products (SIC 30) 


Fabricated rubber such as industrial and 
mechanical rubber goods and fabricated plastics 
products. 


item 8.12 - Leather and Leather Products 
(SiC 31) 


Includes tanning, currying, and finishing hides 
and skins, leather converters, and establishments 
manufacturing finished leather and artificial 
leather products and some similar products made 
of other materials. 


item 8.13 - Stone, Clay, Glass, and Concrete 
Products (SIC 32) 


Ceramics, glass, clay products, abrasives and 
asbestos products, cement, stone products, 
concrete products, and other nonmetallic mineral 
products. 


Item 8.14 - Primary Ferrous Products (SIC 
331, 332, 3399, and 3462) 


Products of blast furnaces, steel works, rolling 
and finishing mills, iron and steel castings and 
forgings. Includes partially fabricated reactor fuel 
element materials and control rods. 


item 8.15 - Primary and Secondary 
— Metals (Baiance of SIC 33 and 


Primary and secondary smelting and a of 
nonferrous metals, rolled, drawn, and extruded 
nonferrous metals products, castings and 
forgings. 


item 8.16 - Ordnance, Except Missiles (SIC 
348, 3795) 


Artillery, small arms, ammunition, tanks and 
parts, etc. 


/37 


item 8.17 — Fabricated Metal Products (SIC 34 


Tinware, hand tools, nonelectric heating apparatus, 
fabricated structural metal products, metal 
stampings, fabricated wire products, etc., core 
structural (barrels, cans, boxes, plates, etc.); heat 
exchangers, steam and barometric condensers, and 
valves; and nuclear reactors, reactor components 
and equipment. 


item 8.18 - Engines and Turbines (SIC 351) 


Steam engines, steam gas and hydraulic turbines, 
diesel and other internal combustion engines, n.e.c. 


item 8.19 - Farm and Garden Machinery and 
Equipment (SIC 352) 


Farm machinery, including tractors for farm use. 


item 8.20 - Construction, Mining, and Materials 
Handling Machinery and Equipment (SIC 353) 


Construction mining and oil field machinery and 
equipment, elevators, conveyors, hoists, industrial 
trucks, tractors, trailers, and stackers. 


item 8.21 —- Metal working Machinery and 
Equipment (SIC 354) 


Machine tools, dies, machine tool accessories, 
rolling mill machinery, power-driven hand-tools, and 
wire fabricating machinery and equipment. 


item 8.22 - Office, Computing, and Accounting 
Machines (SIC 357) 


Electronic computing equipment; calculating and 
accounting machines; typewriters; other computing 
and office machines (except laboratory scales and 
balances). 


item 8.23 - Other Machinery, Except Electrical 
(Balance of SIC 35) 


Special industrial machinery, except metalworking, 
such as food products machinery, textile and paper 
industries machinery, general industrial machinery 
and equipment, and miscellaneous machinery 
except electrical. Includes pumps, air and gas 
compressors, and industrial process furnaces and 
ovens. Includes atomic fuel holding equipment; 
control rod drive mechanism and components for 
use on nuclear reactors. 


Item 8.24 - Electric Transmission and 
Distribution Equipment (SIC 361 and 3825) 


Electric measuring instruments and test equipment 
power, distribution and specialty transformers, 
switchgear and switchboard transformers, etc. 


an 8.25 - Electrical Industrial Apparatus (SIC 


Electric motors and generators, motor starters and 
controls, carbon and graphite brushes, electrodes. 
Nonelectronic capacitors, condensers, and rectifiers. 
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item 8.26 - Radio and Television Receiving 
en. Except Communication Types (SIC 


Radio and television sets, home recorders, 
prerecorded magnetic tapes, microphones, speaker 
systems, turntables, phonograph records, compact 
disc players, etc. 


=e 8.27 - Communications Equipment (SIC 


Telephone and telegraph apparatus, racio and 
television transmitting, signaling, and detection 
equipment and apparatus. 


item 8.28 - Electronic Components and 
Accessories (SIC 367) 


Semiconductors, computer logic modules, computer 
chips. solid state electronic devices, integrated 
circuits, electronic capacitors, transformers, 
connectors, cathode ray tubes, solar cells, solid state 
photovoltaic devices, etc. 


item 8.29 - Other Electrical eine 
Equipment and Supplies (Balance of SIC 36) 


Household appliances, electric lighting and wiring 
equipment, atom smashers, and miscellaneous 
electrical machinery, equipment and supplies. 


a 8.30 - Motor Vehicles and Equipment (SIC 
1 


Motor vehicles such as ambulances, fire engines, 
personnel carriers, amphibian motor vehicles, truck 
and automobile trailers, and motor vehicle parts and 
accessories. 


item 8.31 - Aircraft and Parts (SIC 372) 


Piloted and unpiloted aircraft and parts of all types, 
including engines and auxiliary equipment such as 
landing gear, de-icing equipment, and other auxiliary 
equipment specifically adopted for aircraft. Exclude 
radar and radio equipment, electronic sightin 
devices and aeronautical instruments which should 
be reported in product group 32. 


= 8.32 - Missiles and Space Vehicles (SIC 


Include frames or structures launching and handling 
support equipment and work on the missile system 
and space as a whole. Exclude electronic guidance 
control subassemblies and radar which should be 
reported in product group 35. 


item 8.33 - Other Transportation Equipment 
(Balance of SIC 37 Except 3795) 


Ship building, boat building and repairing, railroad 
equipment, motorcycles, bicycles, and parts, etc. 
Exclude tanks and tank components which are in 
product group 16. 
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Item 8.34 - Scientific and Mechanical 
Measuring Instruments (SIC 381, 382 Part) 


Engineering, laboratory, scientific, and research 
instruments, and associated equipment; automatic 
controls for regulating residential and commercial 
environments and appliances; industrial instruments 
for measurement, display, and control of process 
variables; nonelectric fire detecting systems, 
totalizing fluid meters and counting devices; 
instruments for measuring and testing electricity and 
electrical signals, and radar systems and equipment; 
accessory instrumentation for reactor control. 


Item 8.35 - Optical, Surgical, Photographic, 
Timing and Other Instruments (Balance of SIC 
38, 382 Part) 


Optical instruments and lenses; surgical and medical 
instruments and apparatus; dental equipment and 
supplies; ophthalmic goods including contact lenses; 
optical fire control equipment; photographic 
equipment and supplies including film and motion 
picture apparatus; watches, clocks, clockwork 
operated devices and parts, appliance timers, 
chronometers. 


Item 8.36 - Computer Programming, Data 
a me nd Other Computer Related 
Services ( > 737) 


Includes computer programming services, 
prepackaged software, computer integrated systems 
design, computer processing and data preparation 
and processing services, information retrieval 
services, computer facilities management services, 
computer rental and leasing, computer maintenance 
and repair. 


item 8.37 - Other 
Please write-in category. 


item 9 - COST OF RESEARCH AND 
DEVELOPMENT PERFORMED WITHIN THE 
COMPANY, BY STATE 


Report the cost of R&D for each State in which your 
company has research and development 
laboratories or facilities. It is not necessary to 
calculate separately individual assignments which 
may be made outside the home State of a particular 
research staff. 


As much as 10 percent of the total may, if desired, 
be reported in line 52 as “Not distributed by State.” 


Item 10 - ENERGY RESEARCH AND 
DEVELOPMENT 


Include all spending for R&D to increase energy 
resources or capabilities, including the development 
of energy equipment. Energy research and 
development can include costs of R&D projects (both 
product and process) on exploration, extraction, 
transportation, processing, storage, generation 
(including conversion), distribution, conservation, 
etc., of present, new, or improved forms of energy. 
Record energy R&D spending according to type of 
energy in Items 10A through 10E. 
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lf R&D spending is for joint or multiple purposes, 
estimate and report the portion of cost incurred for 
the energy purpose. In the limited number of cases 
where the separation of joint (multiple) costs by type 
of energy cannot be estimate, include the total cost 
of the R&D project when the primary purpose of the 
project is energy research and development. If the 
project is not primarily for eneray research and 
development then exclude all of the project cost. 


Item 10B4 - “Coal” 

“Synthetic fuels” includes programs designed to 
convert coal to gaseous and liquid products. 
“Mining” is composed of programs for developing 
equipment and techniques to improve the 
productivity and recovery rates of coal mining. 


item 10C3 - “Conservation and Utilization" 


Includes R&D activities undertaken to reduce 
consumption either at the point of energy use or in 
the transmission, a oven. and 
conversion of energy. Examples of such are R&D 
undertaken primarily to reduce fuel consumption in 
manufacturing, to imp. ove the efficiency of 
transportation of energy products, or to produce an 
end product which is more efficient in energy 
consumption. 


Item 10D - “All Other Energy" 


Includes areas such as wind, waste, hydroelectric, 
etc. Also include in this category tne development of 
energy equipment which cannot be readily classified 
in Items 10A through 10C. 


Includes R&D spending for the purpose of reducing 
or eliminating the emission of pollutants. “Poilution” 
refers to the emission of pollutants to the outside of 
a firm's property or activities; “abatement” includes 
prevention, treatment, or recycling. 


Exclude costs: 
e to contribute to environmental aesthetics 
e to increase equipment durability in corrosive 
environments 
e to conserve energy (include as energy R&D in 
item 5.3.) 


e to conserve natural resources 
e to increase employee comfort, safety, and health 


If the only purpose of the R&D spending is pollution 
abatement, include the total expenditures on the 
project. If pollution abatement is only one of several 
purposes, report only the R&D costs associated with 
pollution abatement. When the separation of joint 
costs is not feasible, include the total R&D costs for a 
project if the purpose is primarily (more than 50 
percent) for pollution abatement. 


If the project is not primarily for pollution abatement 
purposes, exclude all of the project costs. Also 
exclude project costs if expected pollution 
abatement benefits are obtained at no extra cost. 
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item11A - Air 


1. Automotive emissions includes all R&D efforts 
undertaken to reduce exhaust emissions from 


automobiles. 


. Electric power plants emissions includes efforts 
directed toward reducing airborne emissions from 
electric power plants. 


. "All other” includes efforts directed at removing 
sulfur oxide, nitrogen oxides and particulates, and 
other fossil-fuel pollutants from the atmosphere. 


Item 11B - Water 


includes R&D spending on water recirculation or 
thermal pollution abatement, etc. 


item 11C - Solid Waste 


Includes R&D spending on waste compacting 
devices, etc. 


Item 11D - Other 


Includes R&D spending on pollution abatement from 
noise and radiation, etc. 


Section Ill - RESEARCH AND DEVELOPMENT 
PERFORMED OUTSIDE THE DOMESTIC 
COMPANY WITH COMPANY FUNDS 


This section of the report form covers the R&D 
reported in item 3.C of section |, on page one. 
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item 12 - FOREIGN RESEARCH AND 
DEVELOPMENT BY COUNTRY AND 


Allocate the totals reported in Item 3.C., column 5 by 
the country in which your various research 2d 
development takes place. Estimate the costs 
associated with each country. If necessary, you may 
write in countries not listed. 


item 13 - COVERAGE AND OPERATIONAL 
STATUS 


item 13A 


Check the appropriate box if the domestic company 
expenditures on this form, including ali subsidiaries, 
have R&D. If no, please explain in remarks section or 
in a transmittal letter. 


item 138 


Check the appropriate box if this company was 
owned or controlled by another company on 
Decernber 31, 1993. If yes, provide date of the 
organizational change. 


item 13C 


Provide the name and address of the new owner. In 
the “Remarks” section, specify change or correction, 
e.g., wholly-owned subsidiary of ABC Company”, 
“merger with XYZ Company", “acquired by 123 
Corporation”. 


item 14 - CERTIFICATION 


Report the name and telephone number of the 
person to contact regarding this report. 


DUE DATE: 60 DAYS AFTER RECEIPT OF FORM ONB No. 3145-0027: Approval Expires 12/31/95 


rom RD-1A U.S. DEPARTMENT OF COMMERCE 
NOTICE — Your report to the Census iets __- BUREAU OF THE CENSUS 
Bureau is confidential by law (title 13, SURVEY OF INDUSTRIAL RESEARCH AND 
oe DEVELOPMENT DURING 1993 


wm conennenioate pote Att dig 

t 

The instructions and definitions on this rales - » 
form are not complete. Please read the 
enclosed instruction sheet before 
completing this form. 


RETURN TO 
v 


BUREAU OF THE CENSUS 
1201 East 10th Street 
Jeffersonville, IN 47132-0001 


Data supplied in item 1 and in item 3A.3, 
columns 1 and 3 for 1993 on this form 
will satisfy the mandatory reporting 
requirements (title 13, U.S. Code). 
(pce a GSS SS PES SC Rh a Cc SS A 2 AO, 


FROM THE ACTING DIRECTOR 
BUREAU OF THE CENSUS 


The Bureau of the Census conducts the “Survey of Industrial Research and Development" 
under sponsorship of the National Science Foundation. We appreciate your cooperation 
in reporting the requested information. Each year we select a new sample of firms to 
distribute the amount of burden placed on respondents and to ensure an accurate 
representation of all the firms. 


Enclosed are the instructions for completing the report form and a letter from the 
Nationa! Science Foundation emphasizing the survey's prominence. The 1993 report 
covers your entire domestic company operations. 


The law (title 13, United States Code) authorizes this report. Your response is mandatory 
for item 1 and item 3A.3, columns 1 and 3. We need your voluntary c ration in 
reporting the remaining items to make the results of the survey comprehensive and 
accurate. We recognize you may not maintain book records for particular items. In such 
cases please use carefully prepared estimates. 


By section 9 of the same law (title 13), your report to the Bureau of the Census is 
confidential. Only sworn Bureau of the Census employees will see the information you 
reported, and they will use it only for statistical purposes. The law also provides that 
copies retained in your files are immune from legal process. 


Please return the completed form within 60 days. If you have questions concerning this 
survey, need copies of the form, or need additional time, please call the Special Surveys 
Branch of our Industry Division on (301) 763-5598. We thank you for your cooperation in 
this vital survey. 


Sincerely, 


We bear 


Harry A. Scarr 


Enclosures 


PLEASE OPEN AND BEGIN THE SURVEY WITH ITEM 1. 


/4/ 
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GENERAL INSTRUCTIONS 
Please complete this form and return within 60 days in the Reasonably accurate estimates are acceptable. 
SOUCD COVER YOUR ENTIRE COMPANY, INCLUDING ALL 
HOULD COVER YOUR ENTI , INCLUDING AL if — Sadi 
- your company is a nonprofit organization, please indicate so in 
SUBSIDIARIES, UNLESS OTHERWISE DESIGNATED. remarks section and return the form. If this form has been 
directed to a trust or pension plan which performs no activity 
Enter 0 (zero) where appropriate rather than leaving a blank other than investments, do not report. Please note in remarks and 
space. return the form. 
item 1- SALES AND EMPLOYMENT FOR COMPANY Domestic 
sales and receipts of 
this company 
1993 
Bil. | Mil. | Thou. | Dol. 
A. INCLUDE sales of products and services to other companies, individuals, U.S. Government agencies, and foreign 102 | a ! 
countries from all domestic operations of your company. $ | | | 900 
Domestic 
employment 
1993 
Number 
B. Total domestic company employment in all activities during the pay period which includes the 12th of March 1993. 112 
(Item 1 of Treasury Form 941, if one Form 941 was filed for the entire company.) 
RESEARCH AND DEVELOPMENT — R&D 
Includes basic and applied research in the sciences and in 2. Apply existing knowledge to problems involved in the creation - 
engineering, and design and development of prototype products of a new product or process, including work required to 
and processes. evaluate possible uses. (Applied Research) 
For the purposes of this survey, research and development 3. Apply existing knowledge to problems involved in the 
includes activities carried on by persons trained, either formally improvement of a present product or process. (Development) 
or by experience, in the physical sciences including related . _ , 
engineering, and the biological sciences including medicine but Research and development includes the activities described 
excluding psychology, if the purpose of such activity is to do one above whether assigned to separate R&D organizational units of 
or more of the following things: the company or carried out by company laboratories and 
technical groups not part of an R&D organization. Reporting the 
1. Pursue a planned search for new knowledge, whether or not R&D activities of such latter groups may require the use of 
the search has reference to a specific application. (Basic estimates for some of the questions. 
Research) 
See instructions for more detail. 
2 Item 2 - CHECK FOR RESEARCH AND DEVELOPMENT 
Mark (X) the appropriate box. 
201 L_] Company had R&D in 1993 - Complete form, enter zeros where applicable, and return this form. 
202 L] Company had no R&D in 1993, but has in the past and may in the future - Go to item 7, sign, and return this form. 
203 L} Company does not conduct R&D - Go to item 7, sign, and return this form. 


Vb 


PD item 3 - REPORT COSTS INCURRED FOR RESEARCH AND DEVELOPMENT IN 1993 


Federal funds Company and other Total ((1) + (2)) 


A. WITHIN THE COMPANY - Costs incurred for research 
and development ponneans — oe company by (1) (2) * 
fon Bodey a Bil. Mil. , Thou. Mil. ,; Thou. ; Dols. Bil. Mil. ,; Thou. 


Dols. 


1. Basic research 
If “None,” please mark (X) —> $ 


2. Applied research 
and development |8- Applied research $ 


r 
| 
! 
t 
+ 
i 


b. Development 


lett cell: ll: ll _ 


Ol ee 


c. Total (Sum of lines aandb) —> 


ian dered Geri dedi, fetid, bee 
culicnsticetie cilities aittmadiibesdtie: citesdtitcmdtiie: dieiitetien: tallies 
Ses atta an ate Gero: tees bee 


ee pele 


— << 


- =—_ «= 


3. TOTAL (Sum of 1 and 2c) > 


B. Outside the qompany - Total company funds for 
research and development activities financed by the 
company but performed by others outside the company 
within the United States (Should be excluded from A3) 


4 ede 
8 


C. Foreign - Total company funds for research and 
development activities performed by foreign subsidiaries 
or by other organizations outside the United States 
(Should be excluded from A3) $ 


D. TOTAL - Company and other funds, except Federal 
(This line represents company sponsored research 
and devel t with the exception of “other funds.") 
(Sum of A3, B, and C) 


item 4 - COMPANY AND OTHER FUNDS, EXCEPT FEDERAL FOR RESEARCH AND 
DEVELOPMENT PERFORMED WITHIN THE COMPANY BUDGETED FOR 
THE YEAR 1994 401 


eeetiidiietitiis!= aed ceeliedieee, oeeeee, oe . 
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D Item 5 - 


NUMBER OF RESEARCH AND DEVELOPMENT SCIENTISTS AND ENGINEERS d 
Includes all persons engaged in scientific or engineering work at a level which requires a knowledge of physical or 
life sciences, engineering, or mathematics equivalent to completion of a 4-year col!ege course of study with a major 
in these fields, regardless of whether or not they actually hold a degree in this field. 
January 1994 
Number 
Report the full-time equivaient number of R&D scientists and engineers on the rolls in January 1994. ase 
For employees whose activities are not solely devoted to research and development, report the 
proportion of their time that is devoted to research and development. (See instructions for examples) 
5 item 6A - COVERAGE AND OPERATIONAL STATUS item 6B - NEW OWNER OR OPERATOR 
Are research and development expenditures for entire domestic con Name 
company, including subsidiaries reported on this form? 
01 Yes 
(1) No - Please explain in remarks or on transmittal letter. —_— 
Was this company owned or controlled by another company 
on December 31, 1993? 
Month} Year . 
C0 Yes - Complete 6B. Date acquired soe City eos State sos ZIP Code 
C]No —> 601 
item 7 —- CERTIFICATION - This report is substantially accurate and has been prepared in accordance with instructions. 
Name of person to contact regarding this report Areacode | Number Extension 
Telephone ——> 
Signature of authorized official Title - Date 
sor REMARKS 
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*U.8.GPO: 1904-660-080/80431 


FORM RD-1A(I) 
(3-28-94) 


U.S. DEPARTMENT OF COMMERCE 
BUREAU OF THE CENSUS 


INSTRUCTIONS AND DEFINITIONS FOR SURVEY OF INDUSTRIAL 
RESEARCH AND DEVELOPMENT DURING 1993 
FORM RD-1A 


GENERAL INSTRUCTIONS 


Please complete and return this form in the envelope 
om ty within 60 days. Make a copy for your 
records. 


INTRODUCTION - Comprehensive and timely 
information about the nature and support of 
corporate research and development activities is an 
important component in the overall assessment of 
our nation’s scientific and technological resources. 
The information you provide is used to prepare 
national measures of industrial research and 
development (R&D) not available from any other 
source. By carefully completing this report, the 
accuracy of this information is ensured. 


SURVEY SCOPE - This report covers 
privately-owned nonfarm business firms in all 
sectors of the United States economy. It does not 
include operations owned by Federal, State or local 
governments, or nonprofit organizations. 


If your company is a nonprofit organization, please 
oe so in the remarks section and return the 
orm. 


If this form has been directed to a trust or pension 

lan vvhich performs no activity other than 
investments, do not report. Please note in remarks 
section and return the form. 


REPORTING ENTITY - Report R&D for all domestic 
operations of your company, including subsidiaries 
and divisions. Report for all parts of the company 
that are located in the 50 States and the District of 
Columbia. Report sales and employment figures for 
all parts of the company, even those that do not 
perform R&D, as long as they are located in the 50 
States or the District of Columbia. 


If this form has been directed to a holding company, 
report for all subsidiaries and operations under the 
ownership and control of the holding company. 


ESTIMATES ARE ACCEPTABLE - If you cannot 
answer a question from your company records, 
please estimate the answer carefully. 


HOW TO REPORT - Report ail value figures in 
thousands of dollars. 
Example: 1,123,678,599 dollars. 


Bil. ' Mil. 'Thou.' Dol. 


A. 
a 


| | ! 
Report | $1 ; 123 ; 679 ; 000 


If you e~timate your answers in millions of dollars, 
please i.:: the thousands box with zeros. 


Example: 1,124 million dollars. 
Bil. ' Mil. 'Thou.' Dol. 


. 
As 
, 


| | ! 
Report | $1 ,; 124 ; 000 ; 000 


Enter "0" where appropriate rather than leaving a 
blank space. 


PERIOD COVERED BY THE REPORT - Figures 
should be reported on a calendar year basis. Fiscal 
year data are acceptable for all items except for 
employment, provided your fiscal year ends 
between September and March. Please report 
employment figures (Items 1B and 5) for the specific 
time indicated for both of these items. 


ADDITIONAL FORMS - Photocopies of this form 
are acceptable. If you require additional forms, write 
to the Bureau of the Census, 1201 East 10th Street, 
Jeffersonville, IN 47132-0001 or call (812) 288-3331. 


FILING EXTENSIONS - If you cannot complete the 
survey in 60 days, request an extension of time by 
writing to the address below (please include your 
Census File Number): 


Bureau of the Census 
1201 East 10th Street 
Jeffersonville, IN 47132-0001 


or call: (812) 288-3331. 


ALTERNATIVE REPORTING FORMATS - For 
information concerning use of reporting formats 
other than the form provided, such as computer 
tape, diskette, or printouts, contact Mr. Jesse Havard 
on (301) 763-5915. 


BURDEN HOUR ESTIMATE - Public reporting 
burden for this collection of information is estimated 
to average 1 hour per response, including time for 
reviewing instructions, searching existing data 
sources, gathering and maintaining the data needed, 
and completing and reviewing the collection of 
information. Send comments regarding the burden 
estimates or any other aspects of this collection of 
information including suggestions tor reducing this 
burden to Herman G. Fleming, National Science 
Foundation 4201 Wilson Boulevard, Arlington, VA 
22230; and to the Office of Information and 
Regulatory Affairs, Office of Management and 

oon (OMB No. 3145-0027), Washington, DC 


Direct any QUESTIONS fogerding this form to the 
Bureau of the Census, ATTN: Industry Division, 
Washington, DC 20233-0001, or call (301)763-5598. 


DEFINITIONS OF RESEARCH AND 
DEVELOPMENT - R&D includes basic research and 
applied research in the sciences and in engineering, 
and design and development of prototype products 
and processes. 


For the purposes of this study, R&D includes 
activities carried on by persons trained, either 
formally or by experience, in the physical sciences 
including related engineering, 


lx 


one the biological aclonges Insiuing apeeee but 
uding psychology, purpose of such activity 
is to do one or more of the following things: 
1. Pursue a planned search for new knowledge, 
whether or not the search has reference to a 
2. Apply existing knowledge to problems involved in 
the creation of a new product or process, 
including work required to evaluate possible uses. 
3. Apply existing knowledge to problems involved in 
the improvement of a present product or process. 
Research and development includes the activities 
described above whether assigned to separate R&D 
organizational units of the company or carried out by 
company laboratories and technical groups not part 
of an R&D organization. Reporting the R&D activities 
of such latter groups may require the use of 
estimates for some of the questions. 


Activities to be excluded from R&D: 

Routine product testing 

Geological and geophysical exploration activities 
Technical services such as: 

Quality and quantity control 

Technical plant sanitation control 


Trouble-shooting in connection with 

breakdowns in full-scale production 

e Advertising programs to promote or 
demonstrate new products or processes 

e Assistance in preparation of speeches and 
publications for persons not engaged in 
research and development. 

e Research in social sciences and psychology - 

social science. R&D is defined to encompass 

those activities devoted to understanding the 

behavior of groups of human beings or of 

individuals as members of groups. Some of the 

topics include the following: 


Personnel R&D 

Economic R&D 

Artificial intelligence and expert systems R&D 
Consumer, market, and opinion R&D 
Engineering psychology R&D 

Management and organization R&D 

Actuarial and demographic R&D 

Educational processes and applications R&D 
R&D in law 


Software development 
SPECIFIC INSTRUCTIONS 


Item 1 - SALES AND EMPLOYMENT FOR 
THE COMPANY 


tem 1A - Domestic Sales anu Receipts 


Sales and receipts are defined as the revenue for 
produced, distributed, or services provided. 
nclude revenue from investments, rents, and 
royalties only if it is the ar business of the 
company. The reported figures should represent net 
value f.o.b. plant after dasount and allowances and 
should exclude freight charges and excise taxes. 


include: 
e All operating  ” from taxable 


operations, as well as total revenue from 
tax-exempt activities 
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e Sales of products and services to other 
companies, individuals, U.S. Government 
agencies, and foreign countries 


e Transfers to foreign subsidiaries 
Exclude: 

e Domestic intra-company transfers 

e Sales by foreign subsidiaries 


item 1B - Domestic Employment 


Report the number of employees of the company in 
all activities in the 50 States and the District of 
Columbia during the pay period which includes 
March 12, 1993. This figure would be the same as 
Item 1 of Treasury Form 941, if one Form 941 was 


filed for the entire company. Report number of 


employees, not payroll. 
item 2 - CHECK FOR RESEARCH AND 
DEVELOPMENT 


Check the box that best describes the R&D activities 


of your company. 


Item 3 - REPORT COSTS INCURRED FOR 
RESEARCH AND DEVELOPMENT 


include as costs: 


Wages, salaries, and related costs 

Materials and supplies consumed 

R&D depreciation 

Cost of computer software used in R&D 

activities 

e Total charges for work done on contract, 
including profit 

e Utilities, such as telephone, telex, electricity, water, 
and gas 

e Travel costs and professional dues 

e Property taxes and other taxes (except income 
taxes) incurred on account of the R& 
organization or the facilities they use 

e Insurance expenses 

e Maintenance and repair, including 

maintenance of buildings and grounds 


e Company overhead including: personnel, 
accounting, procurement an ‘inventory, and 
salaries of research executives not on the 
payroll of the R&D organization 


Exclude as cost: 


e R&D performed abroad (outside the continental 
~~ “1A in Canada and Puerto Rico (Except 
in Item 3.C. 


e R&D performed by non-company R&D 
organizations of any kind (Except in Item 3.B.) 


e Capital expenditures 
e Patent expense 

e Income taxes and interest 
eo 


The portion of company-held R&D contracts that 
were subcontracted outside the reporting 
company 

e Fellowships, grants, and gifts to promote R&D 
or the study of science and engineering 


e Social Science R&D 


Ww 


ttem 3.A - Report Costs incurred for Research 
and Development Performed Within the 
Compeny 

within the 


Federally R&D performed 
company Id be reported in column 1. 


reported in column 2. 


Costs of ay tg og J “y 4 should oe be 
reported in column 2. For rpose is survey, 
INDEPENDENT R&D is defined es R&D performed by 
the company for which you anticipate 
reimbursement by the government through indirect 
charges for the purchase of products or services. 


TYPES OF RESEARCH 


item 3.A.1 - Basic Resesarch 


Include the cost of research projects which represent 
Original investigation for the advancement of 
scientific fnoutbdee and which do not have specific 
immediate commercial objectives (although may be 
in the fields of present or potential interest to the 


reporting company). 


item 3.A.2.a - Applied Research 

Include the cost of research projects which represent 
investigation in discovery of new scientific 
knowledge and which have specific commercial 
objectives with respect to either products or 
processes. 


item 3.A.2.b - Development 


include the cost of projects which represent technical 
activity concerned with non-routine oe 
encountered in translating research findings or other 
general scientific knowl into products or 
process. 


include as development: 


e The design and operation of pilot plants and 
semiwork plants 


e Engineering activity required to advance the 
design of a product or process so it meets 
specific functional and economic requirements 


e Design, construction, and testing of prototypes 
and models 


e Designs for special manufacturing equipment 
and tools 


e Preparation of reports, drawings, formulas, 
specifications, standard practice instructions, or 
operating manuals 

Exclude es development: 

e Routing technical services to customers 

e Toolmaking and tooi tryout 

e Production of detailed construction drawings 
and manufacturing blueprints 

e Pre-productions planning 


e Any other items excluded from the definition 
of total R&D 


FORM RD- 1Ail) (3-28-94) 


ESTIMATING BASIC, APPLIED, AND 
DEVELOPMENT EXPENDITURES 


If your company does not keep records that 
meet or can be allocated to these specific 
categories, estimate by: 
o Gatainn Ce peaieata Sus ceaty te ie the 
category. If your company 
fabricates products, such development activity 
will include the design, construction, and 
testing of prototypes and models. Some 


frequently involves the 
development of a “process” as in chemicals 
ene 90 S eens One See, He 
development would i 
operations beyond bench scale, primarily 
0 GREP GAS CEEEES GF GES GE OF 
sem 


nizational units which have 
can be readily classified 
based on the function assigned to the unit. If 
R&D work is done in production units as well 
as in various laboratories, it is generally 
development type. 

e Distributing the balance on the basis of 
individual projects or on the basis of other 
summaries of the work. Please use the 


Se DDO — TaRe CUS Car AEGERS aRRETED 
Development 


Add line 3.A.2.a and line 3.A.2.b. 


item 3.A.3 - Total Costs for Basic and 
Research and Development Performed 
the Company 

Add line 3.A.1 and line 3.A.2.c. 


item 3.B - Total Costs incurred for R&aD 
Performed Outside the Within the 
United States and Financed Company 


Report payments in the form of contracts, grants, 
and fellowships made to other industria! firms, 
commercial laboratories, consultants, educational 


FOREIGN SUBSIDIARIES are those outside of the £9 
States and the District of Columbia. 


Report the amount of R&D financed by the U.S. 
parent or its foreign subsidiaries, including Canada 
and Puerto Rico, and performed by company R&D 
laboratories, branch plants, or other organizations, 
located outside the United States. Report R&D 
rr ~ of foreign divisions and subsidiaries in Item 


[47 


Exclude R&D performed by foreign subsidiaries 
which were financed by foreign governments or 
other outside organizations 


Item 3.D - Total - Company and Other Funds, 
Except Federal 


With the exception of “Other funds,” this number 
represents company sponsored R&D performed 
within the company. It is comparable to information 
reported on Form 10K if you report to the Securities 
and Exchange Commission. 


To complete this item, add line 3.A.3, line 3.B and 
line 3.C. 


SOURCE OF FUNDS 
item 3 - FEDERAL FUNDS (Column 1) 


include: 


e Amount of work done on Federal R&D 
contracts or subcontracts in the current year 


e R&D portions of procurement contracts or 
subcontracts 


Exclude: 
Federal R&D contracts and R&D portions of 


procurement contracts that you subcontracted to 


other R&D organizations (including these vould 
cause duplication in the statistical totals, which 


include data on work actually performed by each 


company). 


item 3 - COMPANY AND OTHER FUNDS 
(Column 2) 


Report all company sponsored research and 
development performed within the company. Report 
R&D performed under contract from non-Federal 
sources. 


Item 4 - COMPANY AND OTHER FUNDS, 
EXCEPT FEDERAL, FOR RESEARCH AND 
DEVELOPMENT PERFORMED WITHIN THE 
COMPANY BUDGETED FOR THE YEAR 1994 


Report the estimated cost of company and other 
non-federally sponsored R&D that will be performed 
within the 50 States and the District of Columbia. 
This item is comparable to the 1993 figure reported 
in item 3.A.3, column 2. 


Item 5 - NUMBER OF RESEARCH AND 
DEVELOPMENT SCIENTISTS AND ENGINEERS 


Scientists and engineers are defined for this survey 
as all persons engaged in scientific or engineering 
work at a level which requires a knowledge of 
physical or life sciences or engineering or 
mathematics equivalent to completion of a 4-year 
college course with a major in these fields, 
regardless of whether or not they actually hold a 
degree in this field. 


The figure on R&D scientists and engineers will be 
obtained primarily from two sources: 


1. For company laboratories performing only 
research and development, report the number of 
scientists and engineers on the rolls in January. 


2. For employees whore activities are not solely 
devoted to R&D, report the proportion of their 
time that is devoted to R&D. For example, if a 
company had the full-time equivalent of 60 
scientist and engineers in January 1994 and 
one-fourth of their time was charged to R&D 
projects, the figure for the number of R&D 
— and engineers for this company would 

15. 


Item 6A - Coverage and Operational Status 


Indicate if this form includes R&D expenditures for 
entire domestic company, including subsidiaries. 
Indicate if this company was owned or controlled by 
another company on December 31, 1993. 


Item 6B - New Owner or Operator 


Report the date the company was acquired and the 
new owner's name and address information. 


item 7 - CERTIFICATION 


Report the name and telephone number of the 
person to contact regarding this report. 


nin 


NATIONAL SCIENCE FOUNDATION 
ARLINGTON, VA 22230 


OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE $300 


RETURN THIS COVER SHEET TO ROOM P35 IF YOU DO 
NOT WISH TO RECEIVE THIS MATERIAL ( . OR IF 
CHANGE OF ADORESS IS NEEDED 0 . INDICATE 
CHANGE INCLUDING ZIP CODE ON THE LABEL (DO NOT 
REMOVE LABEL) 


90197481 MISSOS 
COPY 2 

JS GOVERNMENT PRINTING OFFICE 
DEPOSITORY SECTION ROOM A-150 
JACKSON ALLEY 
WASHINGTON DC 20401 


